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Prefac

M[e purpose of this study was to provide a model which would

enhance middle to senior level officers' un.rstaidi of how space

forces are aoquied, deployed, and manevered in respare to the ground

situation.

utdle there are som si*plifications used in this study, the model

provides a useful rgpr:sentation of the aaguisiticn and deployment of

space assets. *iis study should provide the baseline for several

follow-on efforts. 7hese efforts will add more realism into the model.

In performing this study, I have had a great deal of help from

others. I am indebted to my faculty advisor, Lt Col Jim lbinson,, for

his patience and assistance in tizes of need. A word of thanks is also

owed to Lt Iv HuDavnghik at Space C.oand for providing the

database for the world oatline. I would also like to thank Major Bruce

7hieman for providing the baseline for this effort.

Jeffrey E. Heier
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AFIT/GSO/]NS/87D-7

The purpose of this effort was to provide middle to senior level

managers a tool which would enhance thwir knowledge of how space assets

are aqAired, deployed, and maneuvered in respone to the ground

situation.

This effort had two basic objectives: (1) Pxovide a user

friendly model which effectively sinulates the acquisition and

deployment process of space assets. (2) Develop a model which could

be used as a baseline for follow-m efforts.

7he mhdel was developed on a micro-cxuputer because it was

perceived this media would provide a more user-friendly and expandable

-env Yxu t.

4
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ADM

krjuisition Ieployment.
And Maneuerng
Me Space Game

has been a vital part of our national defense for over two

decades. Currently, the US relies on space-based assets to perform

many critical functio including srcveillance, intelligence

collection, communication and navigation. The Soviets also view space

as an integral part of their national defense. Ruile the Soviets do

ront rely on their spc -ed assets as =uxh as the uS, the number,

complexity, and value of their satellites are increasing rapidly.

Accodilngly, the Soviets are relying more on these assets.

As these space assets become more critical to the US and USSR, the

possibility of a space conflict becomes more likely. There may come a

time when it becomes iportant to deny the Soviet's use of space for

military purposes, and at the same time, preserve US space assets. A

space conflict would proably preoede,,or possibly acoatpany, the

outbrsak of hostilities on earth. •b space conflict could

potentially begin with a preempive attack against enemy satellites

Susing one or mare of the proposed anti-satellite weapons. It is also

probable that such a conflict wcald involve a wide range of defensive

4 cumter-wasures to protect the satellites under attack (5:2).
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Should there be a general superpoer conflict at any point from
the mid-1980s to the end of the century, there will be warlike
action in, and relating to, space. In the event of general war,
conflict in space will com . (9:5)

7hre are many ndels which currently simulate certain aspects of

a general space conflict. These models typically siuflate only one

elemnt of a highly comlex systm. Ftr exmaile, Boeing Aerospace has

dorelcped the Intercept CRbnity Deterministic sIdel (IO ) which

snulates an air-launrhed ASAT directed at a single Soviet satellite

(11:-). MIile these iniels are useful to develop detailed perfornance

reqi t for particular elements, as single-element sinalators,

they are inadequate to model the overall space e-r-- mit.

Wrgames are often limited to the direct effects of engaged
forces, without sideration of the interrelated effects of other
deployed forces or supporting elemnts that might be applied to or
bear indirectly upon the conflict. (10:2)

Even though space has been critical for a long time, there is a

definite lack of ux3-erstaring of how space assets interact with the

terrestrial forces. Caumnders nake daily use of infomtion gathered

from space, such as weather reports or intelligence briefings, without

cosidering how the infomation was collected. Unless cosumiaers "have

an appreciation of space assets, their capabilities cannot be fully

exploited and the itpact of their loss or degradation wunerstood,,

(2:7).

Because both the US and USSR rely heavily on their space forces, a

future conflict in space is a very real possibility. Therefore, it is

vital that we develop a space-war doctrine, just as we have developed

doctrines for lard, sea, and air ccrn*at.
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A ]ey step in developing a space-war doctrine is developing an

u staning of the dynamics of space-base d xaflicts. To enhance

this understanding, a model is needed which represents ho the space

forces are acquired, lauined, and ,mnevered in regards to dmand of

the ground situation.

In respone to this reqir -I, a mnaual board gae called the

Al • i E (SRAE) was developed for use at the

Air Cmujnd and Staff College (ACSC) and the Air War College (AWC)

(16:-). his gme was "developed as a tool for teaching basic space

terminology, limitations on the use of space, anl how space systems

affect omobat forces" (20:iii).

To ewmane this learning experienoe, it was decided to

ccpiterize and inprove the SRAE. Miis would enable satellite orbits

and ground traces to be projected gr-aphically, to enable the player to

develop an understandingq of these "fuzzy" cowcepts. Qzaeiing

SRAE would also free the players to %Ae^-rayte on the coKmpts of the

game, instead of the normal bookkeeping associated with manual games.

This study is an initial step tamrds developing a wargam whidc

-- O-raMtes the effect of the sp conflict on the groun i uat

-situation. This effort would then be used as a front end for the next

logical step in the process of defining a space-war doctrin. This

future game is part of the dcarter of the Air War College Space Ommand

Chair (20:iii).

The putpose of this thesis is to provide a model whicd would

enhaoe midldle to senior level officers' understanding of hw space

3



forces are acquired, deployed, and mazrmeered in response to the ground

situation.

, he scoe of this research is to:

1. Pro•ide the Air War College (AWC) and the Air Canand and
Staff College (ACSC) an effective tool to show the

Sotax of our space assets with respect to the grcund
erwircrmmet.

2. Develop a model which is useful for the space "novice" as
well as e~rienced space personinel.

3. Develop a nodel which is user-friendly and expandable.

4. Show the effect orbit altitude and inclination have on
satellite missions.

5. Show the inortance of careful luov-range planning of or
space force struture.

6. Develop a gamew hich can nodel different eploymnt
stratiesu, ah as the acquisitiom and deployment of SDI-
tytpe m~~te3 atiorB.

7he following asrptiswere made in this study:

1. 7e game was designed for the Z-158 micro-o• p•ter because of
the availability of this system at ACSC.

2. Actual data were used for all satellites except the
surveillanoa and r miaissance systems.

3. Fictional data were used for the surveillance and
reo-mmaissam systems to keep this effort unclassified.

4



7his chapter contains a review of a definitiin of a wargame, a

ds ii of wargaxoes, and the design of wargams. Als covered in

this dcapter is a brief dscription of current efforts aimed at

"ixItegrati1g wargames into the Space Curriculum at the AMC and AICSC.

-- diticnally, several models currently being used at these schools will

be described. Also covered in this chapter are several low-level space

Smodels which have been develoed by various cra tractors. Finally, a

brief description of the software used In this thesis effort is

irirluded.

A wargame is

.. any type of warfare model or slinlaticn, not involvirg actual
military forces, in which the flow of events is affected by
decisions mode during the curse of the game by players

MPr -en-n them cgposing sides. (13:2)

A simulationn is the a xiatican of a real system by the use of

mth:m atical models.

-rgmaes are used Yhe it is Iprioctical or impossible to use the

actual el nts modeled in the game. Wargames are also used when it

would be too costly, either in tiw or dullU,, to use the real

elements. FinaVY, wargmais are used because it is easier to mdel

5



dmcanes in policy, strategy, force levels, or tactics in a game than in

an actual situation (6:3).

ir�u ed uring the Napoleonic era by George Heinridc Pidolph Johann

vion Resswitz, a Prussian artillery officer (6:5). Wargaming in the

U.S. began in the 1890's with the use of wtrgames at the Naval War

College (6:5).

Sof NC MMM. Watge•ms can help explore questions of

strategy, huwan bdiavior, and war-figtAng trends.

If ne group rz•esmnts an as e potentil enecy, the War Gai
not only provides training, but affords smo easure of the
cablity of the granp to oppe with the enem urner the
nolitions sinalated. (21:1)

Wargaue enable users to look at reality in a different light arnd

can lead to f.zaural dbanges in how they see that reality. ¶lhe

hu~man factor is key in designing arnd playing a wargame.

By explicitly allowing huan dcdsions, aade under the press of
tine and on the basis of iqperfect or inc--mlete infomation, and
by ilrorparating rawkwmas or "luck," wxing c s closer than
Sany other form of intellctual exercise to ilustrating the
dynmics of warfare. (13:10)

Perla goes on to say "as an explaratory device, wrgawes can be very

- effective at ccuumicating analytical insights to a•wrpriate

decisimmkers" (14:10). Warganme can sarw these findings and the

reaw•s behind th= very clearly. "In addition, decisimuakers

involved in such ganes can proide new insights that can be explored in

sanalyses. In this serwe, a copletes the cycle"

(13:11).

Weaknesse-s• Of M. Wagmse are of little use in providing

rigorous, quantitative neasures to "cbeotI.vely"6 prove or disprv



tecmical or tactical theories. Instead they can often provide the

kernel of new theories which can be tested with other analytical tools

(13:10).

Me pupose of wargamdng is not to teach sudents how to react to
specific situaticrs, but to make them aware of the factors that
influence the cutomm in conflict situations. By learning what is
1-- -ant, they will he better prepared to develop the real
operational plans needed to secure strategic and military
objectives. (12:25)

SIhere are two reasons for designing a wargame: education and

research. focuati gas fos providing an active learning

experiern- of their aen, reinforcing lessons taught in a more

tradition a• academic setting, or evaluating the extent to which

students have learned such leuscsn (14:3). Rmearch objectives my

also be divided into three classes: develcping strategies,

identifying isses, or building a oonensus (14:3). is p is

ccncerned with edcaticnal games.

Mhere are =any different wargame design steps which have been

described as the "key" steps in designing wargames. For the prpose of

this effort, these steps have been broken up into three broad

catI- es: defining the gana's objective and how the players will

interact, defining the audience of the game, and deciding how

4 inforiatici is relayed to the players. Also included is a brief

analysis cn the inuortanoe of game validation.

W 0 Un first step in designing a wargans is specifying

the ob•jectives or goals of the game (6:236). lhe end product should be

defined before continuing on to the other steps. After identifying the

7



objectives, it mst be decided how the gam design will met these

obijectives. Th neoct step is defining the -nfrastructure of the game:

collecting, refining, and distilling the infozintion required to play

and cotrol the game (6:236). 7be rules (mutianics) for playing the

gm are also develqed here.

h ing. Along with the rules, the waience the game is being

designed for, and at Taat level it will be played, mist be determined.

The audience for a game can range from the Joint Chiefs of Staff to a

platoon leader. 7he amunt of detail the gain provides will be very

different depending on the level of the game. 7he level of the game

can be clasified as or* of three types: strategic, tactical, or

operatioal. An exmale of a strategic game would be a game in uhich

the objective mas defending the United States against a Soviet Ic(M

attack. A tactical game would include such scenarios as defendin a

divisional frnt against a Soviet Tank orps. An peratiol m

could model the effectiveness of an F-15 against a Soviet MIG-23.

--n•ormatig. P ti o E P my. Once the audience the gae is

being designed for has been dete•rdied, the amount and type of

infoation ~mde available to the players mist be adftwsed. The

designer mist ensure that the game prvides a clear e of

whom the player is emij ating and what the player is s to do. A

msumssful gam design will provide the user with the "kdid of

infritici pprprate for carrying mt. their assigned functions"

(14:8). Th infonation is brokm up into two categories: scenario

and data base (14:10).

8



7he scenario, is a critical elemet of a wargame. The scenario

furnishes the necessazy bacblgor d' for the players and provides for

specific updates in the situation during play. The scenario can also

influence the deve1cping situation and elicit player respose to

specific item of interest (14:9). "By defining the setting and sce

of player decisicos, scenarios can direct the course of a game into

very narrow or fairly broad chnls,, depedin on the game's goals"

(14:10). However, scenarios must allowvfor sufficient freedom of

action within whiih the game's objectives can be met. Te scenario

should not necesarily prompt the user into only one direction of

action. "A scenario shld include all essential information about the

game's setting and subsequnt planned modificaticon to it, and shuld

contain no superfluous infornation" (14:10). For exaople, if a game is

nodeliM infantry tactics in the jungle, the inclusion of sM*arine-

based cise missiles is prcbably not needed. Scenarios must also

provide for specific cbjectives and missions whidc must be met by the

players. A sceario must be corent and conider all elements of the

gue, from its cbjectives, to its mechanics, to its analysis (14:10).

A scenario helps the pieces to fit together.

Scenarios must be credible. Players should be able to believe the

possibility of the - set ot in the scenario. The scenario

does not have to provide the only course of action or even the most

likely, just a plausible one. Scenarios must have "a plausible and

cr*istent set of conditiow carefully researched, without unexplaiied

or radical alteration from the present " (3:12).

9



Mainu.n a. .

In s~mnry, a scenario bounds the problem as specified in the

objective pbase of the design. The scenario dictates how the game will

progress. The scenario coitains mostly qualitative information

(14:10).

In contrast to the scenario, the database cottaixs quantitative

informaticn. hs InfozIti includes data concerted with such things

as "capabilities of forces, levels of logistics, and relative

I i ke1hoods of the occarrenc and outcoe of eci between

forces" (14:14).

one the infmtit cxezrnmi the game has been deterned (the

seario and database), it aust be decided how much of this data, and

in uhat mnner, is to be reealed to the players. There should always

be a valid reascn for a player to be given any data, and the

capability for that player to have received the data must exist

(14:22). If there was no logical mea for the informaticn, to be

gathered or transmitted, that infotutico should not be provided.

DpenMdig on the lnfoniatim available to the players, games may be

cxssidered to be either open or closed.

In an open game, each side knows everything about the other,

including the position,, status, and strength of the cFosing units.

The only thing not knu~m is the particular course of acticn the

opponent will follow. Mot good wargames attempt to style the "fog of

war" into the design in whii not all the infomatian (correct or

otherwset) is known by the players.

Ths style of game, called a closed wargame, allows for only a

portion of the infotuation to be kmmn by the players. Ths

10



Sinforaticn does not have to be cpletely accurate, and often this

data can even be misleading or ixcrrect. Clauseditz said, 'tany

intelligence reports in war are contradictory; even more are false, and

most are unoertain" (6:236).

Vlidation. Even if a game cotains all the elements discussed

above, it is useless if nobody acots the game results. If there is

not a logical prooessicn of events with sound data, the game will not

be -kwidered valid.

A major problem %oxmfrrA the wargaus analyst is the
opilatica of data and assessing it in teri of validity to
portray the perf- ar itic expected in a real
situation (21:14).

A wargm's results my be unexpected, but the game must have followed

a series of logical decisians.

he upilatirs of sound data is a critical task for the designer.

"Data is most valid win the corditions under which it is obtained mst

nearly portray the real world e mviz• •t in which the systems are

intended to operate" (21:15). Hoeer, the collectian of this type of

data is often very difficult or iupossible.

in me tA AW &

Miere are several wargames currently used by ACSC and the AM.

Mwe first game, called W Sg , is a siulation of a strategic war

"(2:12). 7th gme includes mar planning and war similation phases which

alloy players to procure, deploy, and target selected weaponriste5
t (2:•1).

SSt• is a theater air war simulaticn. used at ACSC. Fast

Stick provides opportunities for the player to plan and conduct

'V n
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"lissir t based o their concept of canratic d target priorities"

(2:12). It is basically a tactical game ,icdd allcws students to

"apply techniqes to determine meapon effectiveness and select strike

flight o iti to accomplish a desired damage expectarr' (2:12).

7he Mater i t (TWX) model is used at AWC. It is a two-

"sided theater-level game whidi uses " Amxterized air and land battle

simulations to assess the impact of player resorce allocaticc

decisions in a NIA cettral region comflict scenario" (2:12). TWX

provides the student with "insights into decision processes Ahidh

relate principles of war,. warfighting systai, and force emplymnt

decision to military objectives of war" (2:12).

7t* E Mh&M• (SRE) was developed at

ACSC. It is a board game which models the acquisiticnu and dployment

of U.S. space systems. It was developed as a tool for teaddng basic

space c ets (20:1). SRAE was designed as a baseline for a "full

scale theater or strategic wargame with eaphasis on space" (20:1).

SRAE was used as the kaseline in the devel•pment of ADM.

There is an cai-goirn effort at ACSC to improve the quality of

wargames currently used at ACSC and the AWC. Specifically the goal of

this project is to determine how to integrate space into wargames. A

Space Waxgamirg elective course was given at ACSC in the Fall of 1986

to develop methods to reach this goal (22:iii). Efforts developed in

this course included a study of information and displays reireid for a

space wargame, a study of the use of wargames to facilitate the

instructicn of the Space Curriculum Phase at ACSC, and a study of

12



possible Space Rules of !nagewnt (22:34). The Space Resurce

Allcation �Eercise was also develc~ed in this course.

The Air Force Wargaming Center (APM) is also involved in

inprovirg the quality of wargames at the War Colleges. 7he ATM was

the result of the Cmmand Readiness Eercise System (CsS) program,, and

was de•elcped to put "more war in the war colleges" (19:-).

The Air Frme Wargaing Center has the BM udtion er

contract to design several raw conputer wargaes (2:14). These new

games will replace the wargmes currently used at the AWC arnd ACSC.

The games are being designed so that they can be modified by the AFM

(2:14). 7his will ernsue the gam are kept curent andl updated as

There are hundreds of wa•cames currently in use hi.ch model

different aspects of grourd, air, or naval tactics. MTer is a much

smaller set which =e space forces or space tactics. Hover, there

is not a game currently in use which effectively i-- rporates the

effect of space forces on the ground force. Vfat follows is a brief

descrrption of three models wddh deal exclusively with space assets.

General Electric Cmpany has develcped a model called SSSA (System

Survivability Simulation). It simulates threats against satellite

cxnstellaticru from ASATs or GB1z (Grouin-Based lasers) (U:-). Te

model provides a means of develcpiri the a, rcPriate c

including detailed mission and threat analysis, system design,

evaluation of syste; perfo-rano-, and risk assessment in the projected

threat 11 (11:-). SSSA simulates the engagemnt between

13



multiple satellites an direct ascent and orbital ASA, s. The model

also simalates the pxmpt radiaticn effects caused by the detonation of

a nuclear device in space and the engag•men between an enemy space-

based laser and a satellite (ii:-).

,he Space Applicaticon Internatioual p ticm has developed the

Space Defense Similator (SPAS3N) (17:1). SPAS34 models how Cheyenne

Momtain personnel perform sme of their space related tasks. 7hese

tasks include: assessing foreign Lwurhes, detecting and processing

satellite maneuvers, and detectin and processing a satellite breakup.

SPAS114 also includes procedures which model space launces, satellites,

Red co-orbital ASATs, Blue semnors, and Blue ASATs (17:4).

Te Space Forc Engagemnt Mdel (Sr" is currently urwer

develcqment by Ford Aerospace ard CcmnicaticrB Corporation. SFEM is

sdumdued for delivery to Air Force Space Cumand in April 1988 (5:2).

7he objective is to develop an accurate simulaticn of a two-sided space

caflict (5:3). SFEK will model the major cooptents of the US and

Soviet space control networks, including the space-based assets and the

groud-based m.ort a (5:3).

7he. mdel is befl- developed in two phases. Phase one models a

limited space conflict in which the Red force launctm a pre Pyrtive

strike against Blue satellites (5:3). 7he Blue force has a defensive

capability, but no ASAT (Anti-Satellite) weapons (5:3). This defensive

capability is rsresented by [EATs (Defensive Satellites). 7he role

of the DSAT is to protect high value mission satellites against an ASAT

attack. Phase one should provide for an cptinized attack strategy and

a correspocling optimized defensive response (5:8).
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Ph-ase two will model a full tw sided attack and defense scenario

(5:11). Either side my initiate the conflict in Phase two. ver,

in this phase, the defender may retaliate against the aggressor with

MSAT weapons of their amn (5:11). Both sides will also have the

capability to recostitute their affected cstellations. Rinse two

should - te a variety of offensive and defensive objectives,

strategies, and tactics (5:3.1).

mu n =is
ADAM ccnsists of Piproxuately 5,000 lines of Turbo Pascal code.

Turbo Pascal provides a simple, user-frhAdly ptogramng ei

based on the original Pascal language (8:1). Turbo Pascal is a

trademrk of Borelan Internaticmal, Inc.

SA__1 (Satellite Traduki) software was deve1cped by Teledyne

Brown (TE) as an integrated toolbax in the area of

astrodynamics. SAM(AK contains many different routines, but the ones

used for this effort were the CPBIT and 7M procedures. CPBIT

produes a three-dimnsioral image of desired orbit types, and MW

generates the data points for a ground track for a given satellite.

SATnMA is designied to nm on an IBK-Pi compatible system operating

under to-DOS 2.0 or higher (18:3). SAM was developed under contract

for Air Force Space Commad, directorate of Space systems and

Activities (DOS). 7he initial version 1.0, was delivered in Seter

1986. 7he original cnract was rawwed, and TEE tinued working on

Sthe pakge. They delivered version 2.5 in June 1987.
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- ---- - -- - - - - - - - - - -

In the past, warganes have proved to be a valuable tool in

develcping doctrine and strategy. 7he ability of wargames to explore

future strategies and doctrines is especially iqrtant for space

system.

Strategies and doctrines for space defense and future space
eqgnerts are CxA-ta="ine by both the dearth of practical

e op-ria- and the tremends costs xinvolved with exercisin
sch abilities (22:2).

By definition, doctrine is gathered from either experience or thermy.

We do not have experience with space systems in a conflict situation;

therefore, we nust rely primarily Otn theory provided by vargamiM if we

are to develop an effective space doctrine.

i
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-his chapter comtaiz a discussion of the similarities between the

current space force and the early development of the airplane. 7he

applicable learning d-jectives of the Space Curriculum Phase at ACSC

and AWC are also presented. 7he Space Riase at AMC ardAWC was

developed to etamtae middle to senior level officers' knowledge of

space assets and how they interact with ground forces (1:1). Also

covered in this chapter are research objectives this effort

p- trate-, and the interfa between this m•ol and the SA11AK

software. Finally, a brief description of the players and their roles

in this game is inlud~ied.

The amrri force struabre in spaoe closely resembles the

airplane and its missions around 1914. In the beginning of World War

I, planes were used to direct artillery fire and1 for troop spottuqr,,

missions whidh balloons had perfomed for about a century. Initially

there vas no thouht of arming the airplane. 7he airplane was also

used to deliver resages to and from the battlefield commander.

As the war progressed, so did the uses of the airplane. Soon the

early pilots began cawrying pistols and rifles to engage ewny pilots.

later, the weapons turnd Into machine gurs and bcbs. Men came the

need for specialized planes designed for specific missions. Fighter

17
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planes, reccmaissaz1 plans, and bambers were developed as air power

slowly matured.

As World War I ended, a new form of warfare was evolving froh

these glorified balloons and messeers. Strategic boabinx was in its

infancy by the end of the war and developed during the following years.

Even though the airplane had proved itself during the war, marry people

did rit think the airplane would beccm very irportant. It took men of

vision like Mitcbedl and Douihet to further the cause of the airplane.

"There are many parallels betwee aixpcwer in its infancy and

s Iacep r today" (2:21). Like the airplane, two of the first missions

performed by space forces were remaissance arcmmicati.

"Airpcwer was initially subservient to grourd and naval forces just as

spa wr is noi subordinated to air and naval forces ... " (2:21).

Just as airpower began with airplanes shooting other airplanes, it

appears likely that the first offensive capability develcped by

satellites will be the capability to kill other satellites (2:21)

These similarities between the early airplane and today's space

force should not be overlooked. Careful sbdying of these parallels

--) my provide critical insights into developing an effective space

Thbe space pase nager for ACS and AWC were interviewed and

asked to identify the objectives which coud be suported by the use of

a wargame or xtmpter-aided irat ticon (2:3). The ACSC and ANC

objectives are prioritized and listed in Tables I and II, respectively.

* 18
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Table I

List of ACSC Space Q.rriculum Cbjectives Midi ch w-e
by Wargamaisor Cqx*iex-Aided L-,tmw icm (15:-)

1. (mqrehend how current and-)larmed (niear-tenr) US military
space systems can erbaixne the effectivrmss of anr military
forces.

2. Cosprehend jj chw acterisics of the space medium influence
the characterstics of space forces.

3. Cpe bend alication of the principles of war must be
tailored to the space uIvi r-ot.

4. Ccuprebend that Soviet space system threaten US
forces and cur ability to operate freely in space.

5. Czrzehend specific strategies to achieve space systems
survivability.

6. ouprdherxd the potential role and employment of the US anti-
satellite.

7. IQYc the relaticiuhip of Soviet military space doctrine to
Soviet military doctzrne.

8. (preturd the co*bat functica of space control and force
application.

9. Cmqzebend how US space policy and international space law
and treaties constrain military activities in space.

10. Cmwxrd existing and planned (near-term) space stgport
capabilities for laurci and on-cabit cantrol of MDO
spacecraft.

11. QCmpretee general tedniques ,di., can be employed to make
space systems survivable.

12. Riow the basic taets of US Space policy and international
space law and treaties.
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Table II

List of ANC Spae Qwriailum Cbjectives aidc, can be
Suported by Wargams or OQpater-Aidmd Ihiut cn (16:-)

1. To c 'end the role of critical space syst•e in support
of - ertiz-al military forces and bow cmmkiers cbtain
cperational support frcm these sysetms.

22. To cmqrdm the value and u.tility of space system to
etmcaae the effectiveness of the US Army, Navy, Marine Corps,
and Air Force.

3. To qdxmd the capabilities and utility of naval space-
based system and the qperational g.4:part available from
these system to military rd ý,x .

4. To =,mSr d exsting and plamed space support
capabilities for lauch and an-orbit spacecraft ccmmarxi and

S5. ¶h rmi the exaticMal coept for adieving Military
spii and the role and employment of the TJ anti-satellite progrm.

6. Tob coprebend the Soviet Union's current and projected
military capabilities and their inplicaticm for the global
balance of por,.

7. To know the aizatiml structure of the now DOD Unified
Space Oqrx1d and to couprderx how the Unified Space Comand
assigrB priorities and allocates space assets to imet
peraticmal reqjirenmn of Ws military forces.

8. To comprehenIS -space policy and internatinail space law and
som of the potential moral and legal cmmtrabnfs on space
activities.
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""Unless the future Air Faroe leaders have an areciaticn of space

assets, their capabilities canmot be fully exploited and the impact of

their loss or ,egr'adatin uaerstOd" (2:7). I*e conrollers of space

assets mist undrstand the concepts involved in spiae operations.

Since Sputnik I was launced 30 years ago, the number and

ocplexity of the satellite system have gran; b,,ever, their primary

mission has remained the same. !hat missicn is support of the

terrestrial forces. Iherefore, a space varam is not complete without

sidering the effect the space assets have on the terrestrial forces.

7he research objectives for this study are listed below.

csf . -Determi the satellite type and

orbital diar-teristics necessary to perfom a given mission. 7he

players should discover basic orbital mechanics to include regression

of the ascenrin node, the effect inclination has on the grculd

coverage, and the cost involved in vanweriM satellites.

InISIA Mitb • • . Pacognize how varics space

systems can influence the grounx forces. Determine the critical space

systems in a given conflict situation.

~~ . Identify the required ground sujport necessary to

launch and maintain a satellite. Plecognize the importance of launch

location (latitude) with regard to orbit inclination.

=Ajliki2±. Recognize the aded capability offered by

survivability enhancemnts. Recognize the -itiomal cost and weight

penalties incurred by iorra ing survivability into

21



n rnr,,v qr~vrvv~u ux, r v w*~ s-u i -vvw~~ xwx7UYt w, U jFl-l

satellites. Determine the best cx~rbination of .irvivability

e -am nts required to deferd against a possible enemy, threat.

Acgisitign . Recognize the long lead time~s assocated with

saesystems. Recognize the izportance of defining system

reqirui~tsat the beginning of the ao~.isiticn cycle. Recognize the

delays caused by late rsIiu ts longer dsvel i; -nt time and more

dollars.

fQ jg . Given a budget, a re, on, arts list,, and a list

of available resouroes, the players should be able to design an

effective force structure. Determine a prper mix of low and high

inologicealy advancd syste. Recognize the iqxxtance of a

balanced f leet of laurKxers.

To enable players to better visualize the satellite orbits, the

SATAK software will be used to aidcally display the satellite orbit

traces. Te s nr roar at the AI have multiple Z-158 cmapters

available; therefore, am system will be used to play-this game and

another will rnm the SATM software. 7he gme controller will perform

the necessary comuanis to- enable SkAK to display the orbits.

-7he game is designed for multiple players in a seminar type

environznt. The exact number and espoanibiites bp dified as

necessary; however, there is a required auset of players idich should

be present to play the game. Miis .ubset is a modification of the
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player positions used in the SMAE game (20:14). The players and their

respczwlbilities are listed in Table III.

Table III

Player Positicon

-iainvan, Joint Overall Omianer
Chiefs of Staff

cnKEPACE~euzs ~rtoa
rs~.fr~ts andi orbital
rs~irints

Space Division Plsipsble for systen R&D
anx rd -- icnphases

ASA Erses the noessary
QOmmricial rdhiitsas
dictated in the scenario are
included in cpierLaticnal
decisicau

NM Strategic: Hirfare 1zrmt

-TCNC Theater Warfare t

S:riroller 3m scenario, interprets
rules, and xr•trols the
SAM interface

"A lack of education about space and its potential has hindered

the dee1c~pment of military space systems." (2:8) Because of the

great potential for a cflct in space, the US mut be preparad for

it. Therefore, the US mast d•avelop a space-warfighting doctrine.

S_,ools like ASC wd AWC are obvious plaess for this development.

Space has lacM been recognized as an integral part of the national

defense, howaver, very little tuim is allotted for teaddig space and
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3Cits c at theme two schoos (16:-)-. Therefore, it is imperative

that the students get as uxh out of the available time as possible.

Tools nist be designed that teach space copt•s quicky and

effectively. ADAM is such a tool.
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ADAM is a simulation of how US military space systems are

acquired, deployed and mneuvered to supprt the land, sea, and air

based forces. 7his chapter will coer the game design and the

raticrale behind certain design ocepts. Mhs chapter also discusses

the irput required from the players during the gase. 7he SRAE ,odel

designed at ACSC was used as the baseline for this effort.

ADAM is designed to be played with the cuarrent (1987) US Space

Force or a user generated database. There are ten cre-year turns in

the game. 7he game cbjective is for the players to met and maintain

as many mission regairements as possible. It is not possible to attain

all the -1 ; therefore, the players must determine wich of

the --- umnt are mo~st inportant anid =*AJenItr 1te n meeting these

dermans.

Before the game begins, the players are provided with a Resource

Catalog and a E r Catalog. 7h Rec~lirements Catalog vas

developed at ACSC for use in the SRAE game. 7he Resource Catalog

developed for the SRAE game was imoified for this-effort. 7hese

catalogs are listed in appendices A and B, respectively.

The Resmcre Catalog c ains iormati on the different systems

in the gam. Te different system types are: satellites, groand
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support elements, launch pads, arid launch vehicles. nie, following

satellite m ions are modeled:

1) Mmmunicaticot

2) M lteorolgy

3) NaVigatioc

4) Reconnaissancie

5) Surveillar=

6) Offemive Weapons

7) DefenSive Weapon

7he information in the Resource Catalog includes details such as

system weight, lifetime, research and develqneit cost, ac sitiia

cost, and other sstm pertinent data. 1e~ system are organzed by

mission type (OMI, NhV, etc.) and are arranged from low to high

techmology. 7he database is dwMelqed from the Resoxrce Catalog. 7he

database my be madified if specific learning objectives are to be

taught. It would be beneficial to the user to d-velcp a library of

databases. Ii mn=*ios on how to create a database are in the User's

Guide.

Srhe re Catalog comtains lists of prioritized

= rexui n~ts. Eah list is divided into the mission area of satellite

syste,• , grond suport, and launch systems. The use of the

Recaiirements Catalog is opticnal, and is designed for use by players

Unfamiliar with space system requiirements. CiviliarVNAS&reziemit

of DOD systems are also included. The 1eiri ts Catalog in Apendix

B was dekmloped at ACSC, and was designed for use with a database uhidi

reflected the space struture of the 1960's. If this catalog is used
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with the curzent space structure, the players will notice so

-euilraiunts have already been met. Ibe players sholid ignore these

rts and contxmitrate c meeting the unfilled recd 4 ietse. 7he

Re~ire, Catalog my be replaced by a user generated catalog if

specific scenarios are to be studied.

Ga EN~

AM contains ten cne-year turs. Fad turn cont the

folUowiM pases:

STu~¶rn Seuec

1) Read Scenario Phase (dobLe by Controller)

2) Database Update oase (done by Qmputer)

3) axisition Rose

4) Assign Grazrd Suport Phase

5) Deployment Phase

6) SoriM Phase (done by Controller)

7he players repeat these steps through turn 10 or the Game Cotroller

decides to stop the game.

*B 0~~Q~ At the beginng of each turn,, the Game

Ortroller gives the players the sceario for that turn. The soceaio

describes cnditions the players aust abide by for that turn. 7he

scenario inluides the space bdget provided by Co(jress for the turn, a

US Space Policy Update, and an Intelligence Report of probable Soviet

space activities. 7he Policy Update my restrict deployment of

particular systems or may place additional demazxs on the military

launch syste to meet certain CiviliarVI/AS& demands. 7he Intelligence

Reort provides on space activities by other coutries such
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as the possible deployment of new weapos. -&A Scenario developed for

the WM game at ACSC ws mdified for this effort. 11e Scenario is

listed in Aendix C.

IItne. Inthis #mse, the x•pter advanes the

status of uits currently being upgraded. Each uit in the database

contains an update field that maintains the time remaining to ocuplete

the next phaw in the accisitic cyle. If a unit is currently being

updated, the update field is decreased by one in this phase. If the

update requires two years, the update field will be diared frcm a "2"

to a "l". This indicates that the update will ocwr the follwing

year. If the update requires only oe year, the update field will be

changed from a "i" to a "0", and the unit will advance to the next

stage. Far exauple, during the Phusiticn Phase of year 1988, the

player decides to begin Pesearch on the MnIWMR 1, tail number 1,

Cuinicaticri Satellite. 7he current status of IISR 1 is Feasible,

so Research my begin on the system. The Peseardi cost for MILSAR 1

($200 milli) is deducted frcm the budget, and the ccuputer sets the

update field of that system to "2". This indicates the unit will

ceplete the research wMe in two years. Dring the Update Database

Hmase of year 1989, the cceputer dhanges the update field to a "1",

indlicating the unit has ane year of research remaining. Finally, the

research for KM9MD 1, tail number 1, is cmpleted in the Database

Update hinse of year 1990. The unit is moved to the Peseardi colUM,

and the update field is set to "0", indicating the upgrade is

I ccpleted.
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ecoputer also updates the budget with the current year figures

in the Database Update Rase. No amu~nt of the budg~et way be carried

over from ne turn to the next,, so players -shouild spendl the entire

budget every tuyr.

Next, the cirzter performs a system failure check for all active

satellites. J he prcbability of failure for a satellite is a constant

.3% per year until the satellite is two years from its expected

lifetime. At this time, the probability of a satellite failure is 8%.

7here is a 58% probability of system failure at the end of its expected

lifetim (20:40). 7 program a-tdticaly 'ills" a satellite if it

survives one year past its expected lifetime. These figures are

a dticuand a zo a -re realistic approach to satellite reliability

is a tcpic for further provemment.

Dur-in this phs, the ccp*Atr also determines the current

-Tectology (Tech) Level of the Defense Industry in each mission area

(CoQ mication, Navigation, etc.). The current Tech Level greatly

irpacts the space force structure. It determine the feasibility of a

satellite system. A feasible system indicates techology has reached

a sufficient level to begin research on that system. For exawple, the

MIW 2 satellite system is not feasible until the necessary

technology -has been developed by the KMIA 1 satellite system. At

least one MIM 1 satellite =uw, t coplete its develqpment phase,

,before the MISA 2 system is feasible.

With a few exceptirxs, the Pesearch and Develqpmnt for systems

listd higher up in the Rewrce Catalog must be axamplished before

the ie advanced systes my be acquired.
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Th last step the coupipter performs in this phase is asssing the

Cperaticmal and Maintnc (O&M) costs for the active ground suM-)rt

and launc pad facilities.

A M In this phase the players give orders for

units to begin the next Milestone of the ac•isiticn cycle. The

Satellite Aluisiticn Cycle Board (ACB) Screen lists all the

satellites, suport elements, laiar pads, and reusable/recyclable

laurKner units currently in the aqmuisiticn pipeline. The status

headngs cn the ACE Screen (Feasible, Research±, Develcpment, andi

Productioi) rcghly commespad to the Acquisitiai Milestones 0,1,2, and

3 as defined by DOD Directive 5000.I (4:5).

once the first copy of a particular system has coupleted the

Development Osa, additional copies skip the Resard phase and go

directly from Feasible to Develcpment. When a unit is marked with a

particular status, it is cx!idered to be at the end of that phase.

For exanple, Comstar, tail nuber 1, has a current status of Research.

This ixdicates that the Research has baen amleted, and the satellite

is waitirg to proceed into the Develcipont phaxse.

The player indicates which unit to update by entering its system

ame and tail number. The Check Budet procduxie is then called to

determine if the aircthase is within the remining buet. There are

two costs associated with eadc unit on the ACB. ¶lty are the IPsearch

and Dmlmcp=*t (R&D) costs and the Producticr costs. The R&D cost is

Ssplit between the two R&D stages. For exaple, the R&D cost for a

MIL9M 1 Satellite is $400 Millicn. This means Rer-rwch for a MIISTAR

1 Satellite costs $200 Millicn, and the price of DIvelcpant is $200
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Millioun. ¶Ihe Prodwcticn. cost is the cost irmolved with prodtixdx the

unit. aek Budget determines the cost for the updated status and

ccepares it against the remainingj budget. if the upgrade is within the

reflUI~ig budiget, the associated upgrade cost is stbtr~acted from the

current year's budget. An asterisk is pit next to the unit's name on

the ACS Screen to idiicate that the unit is currently being upgraded.

If the upgrade exceeds the budget, the system retums a message to that

effect, and the unit is not updated. Mbs player my update as many

units as the budget allow for.

7e ACS Screen will only show units currently in the aapuisitinc

pipeline. It will not show satellites ready for launch or ones that

have already been deployed. 7he player may add copies of a unit which

is on the ACB Screen or one that has already been deployed. 7his copy

will be given the next available tail number of that system type. For

exaple, four D[CS II satellites have been deployed and. there are no

more in the acquisition pipeline. To add another 1C II satellite,

the players enter the nam of the satellite ("DSCS II") and then a tail

number of "0". 7he program will then put a EECS II, tail number 5, an

the ACB screen. 7he new unit is placed in the Develipment stage

because research has been completed for the DSCS II system.

W=en develompent begins an a Iaunch Pad, the program will ask the

player where to construct the Pad. The player has two choices:

Vandenberg or Cape Canaveral. Once the location is set, it cannot be

dkviged1
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7he expendable launcher units are handled differently. Each

expendable iaucer is not uniquely identified with a nmre and a tail

number. Instead, each expendable Laizxr type (TMA, TITN, etc.)

has one name and tail mrkber associated with it. For example, all the

Delta laundwers, are identified by Delta, tail number 1. 7his entry

tracks the number of launcers in each stage (Dvelopment, Productio,

etc.). 7here are two reason for this design: the large number of

launchers and the "sau "ass" within each launcher type. If they were

.. uni. iely identified, the large rmier of launcers would reqtte too

nuxic space to be easily displayed on the ACB Screen. The second reason

launchers are uniqely handled is that within each launcher class,

(ELk, TIrN, etc.) the laun aracristice are identical. For

exanple, each Atlas launcer can lift the sam amount to orbit.

lhe reusable launher units are 1aridled like all the other systems

because the omp*ter must keep track of the reainirx launches of each

unit.

7he exendable lauichrxs have a different acquisition cycle than

the other units in the game. lbs necessary tehmology has already been

developed for all the expendable launcers; therefore, they skip the

Feasible and Research phases. The Launcer ACB Screen displays the

name and nmber of all the expendable launchers currently in the

Develcpment and Production Thase. It also shows the rmnber wich are

currently available to launch. As an aid to the player, the screen

also shows the nunber of laucers acrrently in transition betwen

phases.

32



Iwi the player brln-,.3 up the Iamx~er ACB Screen,, the icxupter

asksg for the type of missile (M'LAS,, VM etc.) to be '4pgrded frcu

the Dvel•ment stage. 7e ccqxter also asks for the nuter of

missiles to be upgraded. 7he ccauter e•nures the upgrade is

affordable. 7he Develcpamt colurn is the only #ase the player can

mdify, Each year, the ccuter autuatically updates the other

=oluans (Dev-Prod to Pro&dwin to Prod-Active to Active). At the

player's request, the Ge CQitroller my add additional laurders into

the acqaisiticn pipeline as the- gme progresses.

In the Acquisition Rise, the players can modify satellites t.

iroorporate sumvivability feat.ies. The player izndicates which unit to

-mdify, and the Add Survivability procedUre returs a list of

survivability mdificaticon. nme e•svivability features and

associated costs -are listed in Table IV. Ihe costs are a functicn of

the unit beiig modified. Ths screen slws the name of the satellite

bein mcified, the current mas, the remining year's budget, and the

seren different survivability factors which -my be added to the

sato•.lite. 7he cost of each modification is also listed an the screen.

osoe Noification (5,5, and 7) increase the *mss of the

sattellite. Taser/?xlear hardenity with 15 Day auitcmy increases the

-atellite mass by 20%. laser/Nuclear hrdiM. with 180 Day autarmmy

inreases the satellite mass by 30%. Also, each zmn ,r a•bd to a

satellite increases its mss by 30%. If the player picks ave of these

-_difications-, the cou~ter displays ths =odified mss and requsts

-cunfiznatin..
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Table IV

Survivability Featurs

Mti-Jamr/tlear protectin on
data/caitrol links .3 * R&D

low Anti-jam/nulear protection on
an( links .1 * R&D

Msu u clear protection on
OCi links .2 * R&D

High At-amVrxclear routection-on OCH
links .3 * ID

Iaser/rarlear hardeniM and 15 Day
autcnry *3 * Prod

ITa r/rrlea hardenix and 180 Day
aatomW 2 * Prod

S Iatellite meverability (Price is -per
mwma emr) .3 * Prod

The players are allcwed to duanem their •ilnds abcat the

imodification. By entering the same -- ification imiber, the water

will resme t-at survivability aspect. It will also upfate the budget

and satellite ass accorlinly. 7here are som satellites which canmot

be odified because of the satellite system design. TLase units have

an "X" in their first survivability attribute. prmeogra will rxt

allow these satellites to be micdified. Mere are also some satellites

,_ddichhave survivability features built into the design.

The cost of these added features iumt also be within the re~manixM

budet. It is iuqortant to recognize the aded we~ight these neasures

can ad to the system. If too rxW features are added, the system ay

beome too heavy to launch.
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7hore are several other procedures the player my call during the

kxmisitian Fiase. Firn Unit will show the curent attribites of a

unit-. 7he player my also check the health-status of a mission

cortellaticn (OC•M, M , etc.) by calling the tatian

Screm procedur. 7dhs screen displays the nam and tail number of all

deployed (active and spare) systems performing that mission. It also

s Is the expected lifetim and the nmber of manuvers remaining for

each satellite. The screen also displays the orbit paramters of each

satellita.

7he player may manamver satellites by calling the Display

Orbits/anmaer Sats Procedure. The player enters the orbit they are

interested in, and the screen shows all the satellites currently in

that orbit. At this time, the player may put a satellite into a Spare

status, re-activate a satellite, or move a satellite. Ixhe players my

agme any orbit parameter if the satellite has sufficient fuel on

board. Each orbit modification decium ts the remaining mmauvers by

one. Nhen the remaining =Asvers equal zero, the satellite camnot

perfom any mmr mauraers.

Finally, the player may see the global coverage of a given

mission. 7he player irxxicates the mission, and the xapiter generates

a world map with the ground smths of the active satellites performing

that mission. The coverage is shown for a single orbit of each active

satellite. 7he ground sath for each satellite begins its coverage at

its ascenling nxole. Each satellite has a unique grund swath which is

determine by the system Field Of View (W0%9 and orbit altitude. The

OVs for each mission and their arprite orbits are summarized in
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Table V. 7he satellites are most effective at the orbit listed. 7he

FM for the systems will be less if another orbit is used.

Table V

COM GBD60

IKE"P vim 5

NAV MS 20

SIGDV VLW 15

W D G 60

Im 12

Ass SWM~ In this #kame the players assign

ground support to the satellites. 7his is a key fwtor of the game.

Each satellite mst have its resdred gr•und saport before it can be

launahed. A satellite can olry be upgraded from Production status to

R eady status mhen its requred qrrd uzmt has been assigned.

Ground suLppt can =uly be assigred to a satellite in the Production

status. The ground upportý units must be active to be assigned to a

satellite.

7here are three types of 'grund ad•rt units: ground ci1ntm.

terminals,, data processing centers,, and user terminals. The groand

support units vary in the riber required to aocxplish their mission.

Usually, the higher Teh Levmlunits requre fier nrers to perform

the mission. Lhe player must determine the trade off between mrny-

less-capable systems or fmm.-- pble systems. As expected, the

higher Tech leel system are expeive to acquire.
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Som grourki units my be used for orare than one satellite. For

exauple, one Sstem Unique LD-a Processor can provide the necessary

data processing for all the LSCM II satellites on orbit. Eadi

satellite vust have all three ,)f the grunid suport categories assigned

before they can be laundd.

At the begjlming of this phiase, the cop*ter- uals the Ground

S& ort, prooeure. It lists all the satellites arrently in the

ft ticpm p-se and the grcxz- mport elemts which have already

been assigned to them. on the bottom half of the -screen, the cmpier

lists the ground units which have riot been assigned yet. Mie player

indicates idhic gromnd unit he wishes to assign and the the satellite

he wishes to assign it to. This phase continues as long as there are

available ground units or until the player wishes to go on to the nmet

S.l2,oase. In this phase, players retch the desired

payloads with laundiers. 7he ccupiter calls the Display Iauncable

Sats procedure which presents the list of lauicable satellites. A

la ale satellite is a satellite which has been pro&xx.3 and has the

neoessary ground support (a status of Ready). Then,, the players dose

,wbdhc• satellite they want launied.

Mhere are two types of sateUites: cxr-pite and regular. A

coqposite satellite -contains systems ich bave been aed to the

original satellite. A regular satellite does not have any addo-n

systems. Survivability factors are not considered a~r-n systems.

If the player wants to create a Cmposite Satellite, they access

the Qomposite S•atellite Screen. 7he screen shows all the satellites
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currently in the "Ready" status (system has ouipleted the production

iias arnd has its ground~ mWort assigned). 7eplayer first enters

the "host" satellite. The "host" satellite must have a larger rass

than any of the "parasites" aded on. The screen displays the Imst"

system and then asks for the "parasite" system. Becaume the "parasite"

systems can use many of the sub-units of the "host", the "parasite"

systems add only 50% of their mass to the overall o;osite satellite's

mass. her is a raxujmn of five "parasites" on a camposite satellite

(20:39). The players should watch the overall system weight as they

create omposite satellites. They may create a satellite which is too

heavy to lift. 7he "host" system and all its "parasites" are

considered as one system !-1e the satellite has been lauced. Umena

coqposite satellite is maneavered or is put into a "spare" status, all

the systems on board are affected.

Qgm Stelli &]&. The player wishes to aid a

Single Okiamnl Trarmpw-mer (SCT) to a GPS-Al Navigation Satellite. 7te

GPS is considered the host system because it has the larger mass. The

mass of the GPS satellite is 780 kg, and the ross of the SCr is 20 kg.

S"Parasite" systemi add only 50% of their mass to the overall system

rss. Therefore, 10 kq is aed, resulting in an overall system rss

of 790 kg.

After selecting the satellite to be lawrl-aa, the next step is

dleteriinn the satellite orbital parameters. The parameters modeled

in this game are the orbit altitude MMID, ID0, MND, NDL, and GED),

incrination (0 to 95), and ascending node (-180 to +180). 7he orbital

parameters are a function of mission rue ts. These reuirements
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bincue the necessary grun coverage, the reggired system accuacy,,

and how of ten coverage is required.

Or=i . The orbit altitude plays a

major role in the satellite mission. in the game, all orbits (except

Molniya) are cosidered to be circulr. COviously, the greater the

altitude, the -,re area of the earth can be observed; cxiseq&nly, the

rmbe of syes required for global coverage decreases. Hwever, as

the altitude increases, the resolution capability of the satellite

decreases. This is especially !qotant for the R==cWmaissanoe and

Weather satellites. Therefore, these satellites rmully populate the

lower orbits (VIM and IM r espetively). On the other hand,

Q•zwmicaticv and surveillance satellites are often placed high above

the earth in Geosyndrvxim Orbit. This plaoment allows the

satellite to appear to reuai stationary in space. Actually the

satellite rotates at the sam rate as the earth. 7his allows the

satellite to remain over the sawe spot on the ground at all ties. A

disadvantage of a high orbit is the increased weight penalty.

launchers can lift less weight to higher orbits than they can to lower

orbits. The player mist cusider these factors oten determiniig the

orbit altitude for a satellite.

Thlie satellite inclinaticn determines the maomt of the globe widch

will be overflown. For exwaple, the ground path of an orbit with an

inclination of 20 degrees follows a sinusoidal curve between 20 degrees

North latitude and 20 degrees South latitude. The amotnt of the globe

covered is proportional to the satellite's inclination. The global

coverage readhes a maximn at an inclination of 90 degrees. This type
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of inolinaticn is called a polar orbit. Mm ground track of a polar

orbit cxiuists of vertical lines from the north pole to the south pole.

'Therefore, satellites in this type .f orbit will overfly the entire

globe. s inclination is of particular interest to recmaissance

and weather satellites. Another inclination of special interest is

that used by geosynrtr satellites. Mmese satellites need to stay

over the same ground point; therefore, these satellites use an orbital

inclimtiou of zero.

T17e ascmiM node of the satellite is basically the longitude at

hich the satellite crosses from the southern hemisphere to the

voren hemisphere. In the gam, it is used to sho the relative

position of satellites with the same orbit altitude arn indlinatiou.

he ascendi node is also used as the starting point for a requested

grou•id trace. For a satellite at GMD, the ascemin node marks the

grciwd point which the satellite hovers over.

After the orbit parameters are set, the player must choose a

launch site. Two launh sites are modeled in the game: the Western

Test Range (WIR) at Vandetteg, and the Eastern Test Range (EIR) at

Cape Canaveral. Each site begins the game with the followi pads:

two Atlas, one Titan, one Delta, and one STS. Additional pads my be

acquired as the game progresses. Each pad can suport only a limited

nmzber of launches each year, so the player must take care when

assigning launch sites.

The launch sites have their own orbit inclination window. Me

inclination wiia represents the range of inclinaticts which payloads

my be injected into via a direct ascent. A launch within the launih
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win is s re fuel efficient than a launch o•tside the wino. The

window for launches fram Vandeberg is 62 - 122 degrees of launc±h

inclination. '1he wino for launces from Cape Canaveral is 29 - 48

degrees of launct inclination. A launch designed to place a payload

within the wnlinatind wixd, uses the standard orbit-weight coxrection

factor (functicn of Jinclination and booster type). Any launch designed

to place a payload in an orbital inclination outside this window is

penalized, and its orbit correction factor is assigned as one-half.

Ths represents the acditional fuel reqpired to put the satellite into

the proper inclination. 7he orbit correction factor is multiplied by

the launcer lift capacity to get the total to-orbit-lift-capacity for

the laundc. Because of the weight penalty imposed on an out-of-winKio

launch, the player should cuafully choose the launch site.

Once the player has designated a launch site, the comuter will

display a list of launi hrs which have the lift capability to place the

payload into the desired orbit. This list includes the launcher name

and umzber available, the total lift capacity, the final payload mass,

and the remainir lift cpacity of the launcer. lbs remaiing lift

capacity is used if the player is using a multiple payload launch. The

coaputer tells the players if there are no active launchers whidh can

lift the satellite. 7he player nust also designate the launch pad to

* be used. If the P ;r;riFtel pad is not available (each pad can

support only a limited number of launches each year), the player must

dcoose a diff•.rent launcer type.

At this point the player has the cption of creating a Mltiple

launch. If ther is sufficient lift capacity reinaing, the player may
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place additicnal payloads on board the laundher. Multiple Payloads

take advantage of '' -ub-systems req&ired for launching all

satellites. Therefore, extra payloads add only 75% of their =mss to

the overall mass to be lifted (20:41). 7he MHltiple IaUnCh Screen

:shs the rmaining satellites ready for launch and asks for the

additional payloads. The ccmp*ter -ill not allow the lau1cer to be

over-loaded. There can be no 1!re than four separate payloads, and the

payloads must be launhed into the same orbit (VMX, MED, etc.)

(20:41).

One the payloads have been finalized, the computer asks the NASA

player if the launch violates the civilian crnstraint. This

restricticn states at least 80% of the civilian launch requirmnts

listed in the scenario mist be met during the turn. If NASA says the

launch mo•ld violate these xutrais the launch is scrubbed and the

launch allocation process begins over again (20:36).

If NASA says the laundc is okay, then the ccuputer ceks the

launch reliability factor of the launcher and calls the radum number

generator to determine if the launch is successful. 7he randcm number

generator returns a inuer betwen 0 and 1. If this number is greater

than the reliability factor of the launcher, then the launch fails, and

the launer and all of its payload are cosidered destroyed. If the

launcer ims a reusable type, then rrsiderable damage ouuld be done to

the overall lift capability. If the laundc is unsuccessful, the launch

pad is damaged. 7he number of remaining launches the pad can support

that year is halved, and a repair fee of $10 Million is aasssed.
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If it is a successful launch, then the launcher and payloads are

cidered to have achieved orbit. At this point the lanicer mist

sucessfully deploy each of its payloads. There is a uniform 97%

chance per payload of a successful deploymnt (20:40). Again, the

ocuqmter calls the raino rumber generator. If the umbaer is greater

than .97, then the deploym*mt has failed and the payload is comidered

destroyed. If the rzmer is .97 or less, then the deploymnt was

successful, and the payload is ccmsidered active. The payloads of a

multiple payload launch must be deployed separately. If one payload is

riot mxs;essftuly deployed, it does not affect the Other systems.

lauh e player wishes to launch a AFSATS4

Commnication satellite. The desired orbit is GM at an inclination of

zero degrees. The player dcooses to launch the satellite from

Vandenerg. The AMSOCK satellite is to be launched by itself without

any add-on systems, so its maw is 1410 )q. The caqpxter determines

that the Titan 34D is the only active lawucher which can lift the

satellite. The lift capacity of the Titan 34D to GEM is 4500 kg.

Hmmer, the inclination is outside the Varxenerg launh windo;

therefore, the orbit correction factor is one-half. Hltiplying this

factor by the lift capacity (.5 * 4500) gives a lift capacity of 2250

kq. Therefore, the Titan can launch the system. Ioadi-i the AFSATtCM

leaves an excess lift capacity of 840 kq (2250 - 1410). The player

also wants to launic a JSCS II Satellite; therefore, he decides to make

a ri~tiple launch. The original mass of the DSCS II Satellite (620

kg) is ultiplied by .75 since it is a multiple launch. This mass (465
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J1= is aed to the overall launch weight resultirt in a final launch

weight of 1875 Iq (1410 + 465).

Once the launch process has been ccupleted, the cxqmter decreases

the active launcers of that type by one. If the launche was reusable

or recyclable, then its total missions are reduced by one.

The Find Unit, Agaticn •e Screen, Display Orbits/Maneuver

Sats, aend Show Mission Ground Traces procedures may also be called from

the Diployment •aw. These procedures were described in the

Acquisitin Romse.

7is phase cotitries until all the laudniable satellites have been

launch, or the launch capability is exhausted.

- ±- m . After every launch phase, the game controller will

assign a point for each mission rezqiremrt whidc has been met during

the turn. 7hese points are used to evaluate the effectiveness of the

force structure designed by the players.

7he game, catJie repeating these phases until the erd of turn

ten or at the discretion of the game corntoller.

7he game is designed to be as user-friendly as possible. It is

playable by space "novices" with minuiml instructios. The game is

also designed to be expandable. Additional mission types or improved

units can be aed to the game with relative ease.
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A full scale validaticn of ADM has not been performed. Hweer,

the game- has been rwieed by Ool Sdroeder, Space Ommand Chai, Air

War College, and by faculty and students of the Graduate Space

Operaticas (GSO) Program at the Air Farce Institute of Tecdhlogy.

They have concluded that ADAM is a playable and useful representation

of the acuisition and deployment process of space assets. 7heir

comments for mxdifications to ADM are included in this chapter.

A full scale validation of ADAM will be performed at ACSC duriM

the space elective course in January. The game is scheduled for

initial use in May during the AWC Space Series Course. This course is

designed to provide a

... wokri knowledge of terminology, cocepts, and the
envir•ent for space operaticns; to identify key mission areas
for space systems; and to appreciate I mental space issues
affecting space cperaticrs (1:1).

It is essential for managers of US space assets to know the

cocrepts involved in space operationas. Due to the strategic inportance

of space and space assets to both the US and Soviet Union, there is a

great potential for space conflict. fnseqintly, the US must be

prepared to fight, and win, a war in space. To succeed in a space war,

the US miust develop tw essential ingredients of warfare: doctrine and

technology (7:216).
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There are t ways to develop doctrine: tbroui experience and

through theory. Since there is no experience in space conflict, the

necessary data mist be developed through theory. Schools like ACSC and

AMC are obvious places to develop a Space Doctrine; however, very

little time is allotted for teadhing space and its cocempts at these

two schols. 7he amoun of time allotted in the curriculum for space

is only 40 hours at ACSC and 26 ha=rs at AWC (16:-). ADAM will

quickly and effectively teach ocnsft necessary to develop an

effective Space Doctrine.

i • ~uses =o AMe

Mhere are potential us for AM besides those outlined in

Chapter 1. 7he model can be used to shw the difficulty associated

with deploying SDI-type c6tut atic. The game can reveal the

tranardous costs associated with acquiring the large numbers of

satellites in a typical SDI configuration. It can show how the rest

of the space structure would suffer as a reralt of deploying the SDI

satellites. The game can reveal the tr%ýiM"rkiUs costs associated with

acquiring the large nuabers of satellites in a typical SDI

-configuration. The game can reveal many of the barriers to develcping

a grund-suport network o ible of handling all the satellites.

Finally, the game can d str-ate the inability of tIk present laundc

facilities to deploy SDI.

ADAM can also reveal the steps needed to develop different types

of space forces. 7he game can be used as an "electrniic sketch pad" to

help the user develop methods to create alternative space forces. The

users would be able to determine which technologies must be
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riveutdgate and Tdwhi. 7hli' mo~del w"il also snow the most cost

effective method to reach this ted logy; when to make certain

research deaisiovs, or what type of. survivability factors to add to the

space force. na gme can be used as a lfng razne planning tool to

devIcp a space order of battle.

Finally, the game can be used as an ecd ttianal tool. It can show

space mcphytes the Intricacies involved in theldevelcpment of a space

force. it man show the r i, of the gurd stuort element, the

dif ficu.lties erxzwnween &1maeu~vering space assets,, and -the

i~j6rar~eof indbr~orting- survivability factors into satellites.-

-ADJM can serve as the baseline for sew- al follow-on-efforts.

uese efforts would provide even greater uses of the current model.

Some of these efforts are cotverting the game to a conti•ums

similatica, akling a Soviet player, ard developing a conflict

capablity.

"S _ 0 7he game was developed as a discrete

sinulaticn to sisplify the effort. 7he design divides the game into

distinct phases. M-,player can- only perform the missions Included in

that #ae. For eule,. gcnd •port elmnts cannot be assigned in

the laurdi *h ase.

C--vertin the game to a arituiis sinudaticn uld add rre

realiU to the game. It wald allow the acpisiticn, -dploymnnt and

manouvering of space assets to be accomplished simulIneamly, just as

is done in the real world. It would aiso allow for an iuediate

response to a launch failut or a satellite malftrticn. Incorpomating
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a continu•us simulaticn xmsists of three elemrmts: develcping a "lgwo

clock," develcping an event sacedaler, and moifing the use of the

Update field currently in the database struc re.

whe game clock keeps track of the passage of time duing play. It

would allow the player to enter cunamnds at any tiu dmrir the turn

(such as purchasing suport elements or launching a satellite). 7he

event scheduler acxuwlates a list of actions performed by the player.

Mhre is a "time-to-cepletion" associated with each action. Tis list

would be sorted by the shotest tine-to-ccziletion. Once the previous

action has been cumpleted, the event scheduler takes the action to be

perfor, next,, and cans the off procedures. Exanples of

tese actions include updating the i status of a ground

suport unit, updating the position of a satellite, or checking for

system failure. The update field can be used to store the time-to-next

action for each record in the database. This field would be

cxzitizmasly updated as the gam clock progressed.

A contimws siurlaticon allows each unit to have its own update

time. ating a more acmrate passage of tim into the gamn

wold inject =re rea ism into the sinulation.

Alcxg with iznnrporating a continuous simulation, there should be

a "history" file created so the players can review the commanrs that

were given thrqout the gam. This "history" file should include the

ccmand given, the result of the cmemnd, and the turn in which the

c-a•mmn was given.

~±gt ~ Anther possible eItanoeuiwt, is adding a Soviet

Player to the game and playing the two sides against one aK*her. The
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gm can be used with a Soviet database with no Rc-dficationw to the

p•g-r.. r e teas would play on separate ccqpters without any dir-ect

-1 -eracticn. HMerj, after every turn, the database for each side

would be written to a disk and the disks swapped. The Soviet database

would be given to the US player and vice versa.

The database wuld then run throug a filter program. The filter

Swould pzvdde some inforwation on the other's force struturet. The

accuray of this i6fomtion would be a function of the satellite

mission and available intelligenbe. Te infornation provided by the

filter program would vary according to the mission of the satellite.

In the real world, satellite missicon can sotimes be identified hr

-1itorlrg the signals sent from gr•und stations and by cbservini the

satellite maneuvers. Som satellite missions are easier to detema-•e

than others. The missions of satellites which often send and receive

signals frm ground staticon are normafly easier to id-*.ify than

satellites which have little ground signal interaction. Therefore, a

c.Iminicaticn. satellite woald be easier to distir~uish than an early

wrning satellite. The acuracy of this infomtic r with the

on-orbit time of the satellite. J he greater ccorbit tine allos for

Vore signal exdvages aDd re P tporunities to oserve the satellite

wrowering.

As an exaule, in turn 2 the filter reports a possible

r na issance satellite located at X. By turn 4, however, there has

been sufficient ground interacticn and satellite naneuverin to

correctly identify the unit as a weather satellite.
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Mhe accracy of these predicticon could also be modified by

p•rias t. 7he player could allocate soe of his budget

to intelligence gathering,, and the filter progrm wold provide more

accurate and detailed irfnmticn o the enemy's space force.

-his infoomtic, ,,,ld-be displayed on a "Strategic Alert Screen."

This screen wuld show possible Soviet space deployments and probable

cristallaticn statuses. The filter could also reveal some portion of

the enemy's ACB screen. Instead of waiting for a system to be deployed

to determine its missicn, the system could be identified while still in

the acquisition process. This would provide a quicker reactioun to

eemmiy deplcymntts.

By allowing this cross flow of infornaticti, the players can react

to the other's actions. it provides the players with an active

adversary to game against.

Conflic g. ADAM can be used as the front end for a

space conflict model. The outpit from AtoM can be used as the startix

point for a space conflict game. ADM can be uscd to develcp and

deloy the space forces until sm event occurs to trigger a conflict.

At that time, all the deployed units would be saved to a data file and

used as the initial input to the conflict sinlaticn.

7e develwnt of a conflict simulation should begin by modeling

a few .ne-..-. e space engaggeuits and eventually model a full all-out

attack by both sides. The initial model should include weapon systems

which are currently available or those which can be developed within

the next five to ten years. 7e initial version should not iuclude
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excotic w&eapm Like elsectro-ugnetic ran gum, but shold

inlude tI~ngs Likes ground-based lasers and gretn-I-based inte- Prcmptors.

2* model must develop a plausible transition scenario between

peac-tin andt the begining of the conflict. In the real world, it

might be very difficalt to between a covert anti-satellite

attack ard a noxnul system outage. The gae could be designed to have

several suah pivotal events in the scenario. The game flow could be

dwiaged depend~ing how the players react to the situations.

Ths transition phase should mark a change in the length of real

tine eachgame trn repreents. Once the ccflict begins, units in the

multi-year acquisition pipeline will not play a role in the space

situatim. 7he war will have to be fought with the elements an hand,

plus whatever system. whidi can be cqzicky deployed. The tine steps

should go from months and years to minutes and hours. Men a tactical

alert is given that a possible ASAT attack is underway, the player will

have orly a short time (in real terms) to react.

Once a conflict has begun, the program should provide some

tactical data on emy acticos. Intesuigeh inforaticn s± as an

impending SS--1 ASAT launch or a possible laser attack frcm Sary Shagan

should be available to the players. Once the program has alerted the

player of a possible attack, the program should provide a list of

possible comuter-acticns. E•aples of these acticos are maneuvering

the target cut of the way, shutting down the target satellite, or

deploying decoys. Any mariaverlng dcne in space should reflect the

actual Ilimitations of orbital mecanics.
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The program should also provide an eopected probability of success

of an ASAT attack. The accuracy of this prediction could be a function

of the type andl aumt of the intellige urased. Also, the

Sprogram should provide a list of counter-attacks available to the

player. Possible actions include attackin an enemy's satellite or

activatiru a spare to fill the gap left by the attack. 7he game should

provide an estimated probability of success for each action. Finally,

the game should display the result the space conflict has on the

terrestrial demands of the space asset. To model this effectively, the

space conflict game should be integrated with a ground combat game

,whic accurately models the use of space assets. For exanple, if a

weather satellite is destroyed, there should be a possibility ofA.

uxet weather delaying or foiling an attack.

A space conflict sceario should also reflect the quick-launch

replacnent capability of the Soviets and the long lead times

associated with US launches. It should model the current vulnerability

of the US ground control network to direct or covert attack. It

slhold show the effect a degration of the ground network would have

on the space force.

7he iW-gration of a graphics package which provides a three

dimensional view of orbits would allow the players to better visualize

the vd-rious orbit types. 7he graiics package should be incorporated

Sinto the gm code to allow easy access to the desired screens. ibis

graphics package shuld display satellite launches and numNers, orbit

traces, system failures, and MAT attacks.

52



[E modificatis and follow-on efforts can be developed in the

micro-ccpxter eiivirc dnt. HOWOVer, Turbo Pascal, Version 3, has a

mmory limitation wich restricts expansion of the current code.

Barelard, Internaticml, Inc. has since developed Version 4, which does

not have this memory limitation. Therefore, Version 4 should be used

in any follow-on efforts.

Micro-conxters offer an e eial learning environment. Gaxes

developed on Micros provide an alternative metod to trwlitical board

Sg11es to develop strategies and tactics. These qputer mdels are

more user-frierily, and less muctier intensive, than the typical board

game. Therefore, many more scenarios can be exmined in the same

amount of time: m viewpoints can be developed. The mesiia of micro-

cxpers allows wide disseuination of the gma. This allows more

people to benefit frau the game, and it allows for more feedback for

future modificaticns.

Because space is critical to the defense of the US, the mmangers

of our space assets must be aware of the curpts involved with space

operations. ADAM provides an effective eurivircnart to teadi these
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Appendix A: 9=

xids, appendix contains the units which can be acquired during the

game. It is a modified version of the Reource Catalog developed for

the SRAE. Mve users ry develop their cm catalog if specific

objectives are to be taught.

5

I
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CtHMJNIClTIC SYTM

SYST14 mxH # OW@1Ls mosS L[FuIErn oosT Mg4

ILEUL (kq) (YR) R&D/PRO NTE

S1 25,000 1410 6 200/80

DSCS II 2 35,000 620 8 200/50

DISS III 3 40,000 1150 8 300/85 Includes Med
Anti-Jan

Intelsat V 4 58,000 1000 8 100/80 Canrwt be rade
Survivable

MILSTAR 5 30,000 3000 8 800/120 Includes 180
day autcnmy
& Hi Anti-Jam

MI.STR• II 6 40,000 2500 8 1000/120 Same as NXESW

CrossLink 1 5,000 100 8 50/20 Use as Parasite
Does not need
M&D from above

5ysta.
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SYSTM TEM~ # CHUMNES MWS LUV=~h CflST r 1
IEVEL (kq) (YR) R&D/PW NM

- These single dhml, low speed broadcast repeaters
can be flown as a parasite on any satellite in the
catalog. My do not require R&D from earlier systems.

SCr - Single 1 20 4 -/5 Low Anti-Jam
Charianel onl1y

SCr-I 1 30 6 60/8 Med Anti-Jea
only

SCIT-M 1 40 10 50/15 Hi Anti-Jam
uM1y

ManTpack 1 1 - 6 10/2 02N Cbsts
are 10% of
Prod Cost

c3-sell 2 5 - 6 20/5

C3-medium 3 10 - 8 50/7

c3-large 4 50 - 10 5o/25
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WE&MM SYST~EM

SYSTEM 7EM 1M VM) 3M, TE•P/ SOIARoSS MW LIFTnE QST
IEVEL LThK D/N D/N WIND ACT (kg) (YR) R&D/lRD

ND_ 1 Daily M M L L Y - 950 4 200/65

TIROS 2 Dily MM M M Y Y 1420 6 400/65

AI'flS 3 Real H M H t Y Y 1725 8 300/85

SM/GOES 4 Real - M M - Y 1130 6 500/85

GOS--D 5 Peal - H M - Y 1800 8 500/70

awP 5 Peel H H H H Y - 1650 6 100/100

EMP satellite includes 15 Day Autonomy,

does not regqze P&D frn GOES-D

L - low resoluticn, M - medium resoluticn, H - high resolution

drcp - deorbits data package on ground cmvand

daily - radio daA°•-link cn regular schoedule

real - real time dam-link

NAVIGATICN SYSIM

SYSTEM TEXI N&V nMM~trm PEJRR E NASS LIFTEIE COST()
IEME ~AOCMW F4WslICH REMINCf (kg) (YR) R&Q/PRD

(4) (M) (#)

NOVA 1 160 1.0 4 136 4 400/35

GPS-Al 2 50 0.1 3 780 6 500/60

GPS-A2 3 15 .01 4 780 6 500/60

GPS-BI 4 12 .01 3 1500 6 500/80

GPS-B2 5 6 .005 4 1500 6 500/80
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SYS1TiE TECH DO VIDBD fli MiSS L EIMI QICOISa
IBM LIN D/N D/N (lg) (YR) R&D/PROD

- INagry/Ptxoto Intelligeroet

Eagle 1 Daily L - M - fl000 1 800/100

Image 2 Daily MM -- 3000 1 400/80

Scene 3 peal - H H 5000 1 500/50

Srxno 4 Real H H M M 6500 2 750/150

- Signal Intelligence

SIGNAL1
AccaRACY DN

Ferret-2 1 M Good 200 6 100/50

Ferret-3 2 M Good 1500 6 250/60

Ferret-4 3 H VGood 700 8 100/80

Ferret 2 and Ferret 3 deorbit data packages
Ferret 4 has a real time down-link

L - rCv accuracy, M - Medium accuracy, H - High acuray
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TRACK I(IF
SYStM : AIR : MMSS LFE COST (•

: caT iam SimB: z UoT : (kg) TIM R&D/ACQ
(YR)

SE Y Y (XntrY good 1o00 6 700/150

Sb-S-2 Y Y target Vgood 1400 8 400/200

ATS-1 BM Y Y target good 315 .5 700/200

ATS-2 HA Y Y target good 435 2 500/200

ATS-3 A.A Y Y target Vgood 1400 4 500/150

BAIA - 1i4h altitude in aftearbnmer

A - High altitude

AIA - AU altitues in ebmr

Idw*Ifyii the threat systen target (MM IuE'PT=) is not

applicable to aircraft threats.
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OFFENSSIVE SYSTE

SYSIU4 TECH: SPACE :: mwS LnmTrn4E aoSr (M
IEVEL: IM Mo D : GROM A/C SHIPS : (kg) (YR) R&D/PWD

Space 1 - - - Y - - 500 10 100/30

Orbit 1 - - - Y - - 500 N/A 100/100
BC~b

Space 1 - - Y - - - 500 20 -/20
Mine

F-15 1 Y - -..- N/A 20 -/20

Space 1 Y - - Y - N/A N/A 300/100
Plane

G/Laser 1 Y - - - N/A 6 500/10o
(Graml
Based)

X-Ray 2 Y Y Y - H - 4000 6 200/200
laser

P-BEM 3 Y Y Y - H Y 7500 6 700/125

Orbit Borb and Space Plane are laurched cn demand

SH- high altitude
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--ESFIVE SYS=

•: : ~TARGETM

'SYSf4 TECH : Icm : CNJSE : MWSS TM aQ)ST ($K)
IEV :E B0ST M•IX2XS!E FEW=: A/C ISSIL: (f) (YR) R&D/I• )

Pocet 1 -Y 4000 6 21D0/60

Int

Rocket 1 - - Y H - N/A 30 -/15

"G/Laserl 1 - - N/A 6 500/100
(Gramd
Based)

G/iaser2• - y Y L Y N/A 6 100/120
(Grair
Based)

-S/aser 3 Y Y Y H - 9500 6 200/125
(Spam
Based)

S/P-BEAM 4 Y Y Y I/I - 7500 8 700/100(space
'Based)

H - high altibde, Lh- clo altitude, H/L - all altitudes

61



GKUND aHM~L SYTME

Y 4LUE~T7TN COST (" NO=IT
(YR) RrxlA1MD/O&M

System Uniqte 15 20 5 5 One terminal required for
Ground Terminal each system type (tSCS III
(SUGCP) GPS, etc.) and on required

for each GED sate3lite

System Unique 10 20 10 10 Sam as SC
Mobile Grund

Cmm Gre•,rx 15 160 20 15 Fr required to onitrol
Conitrol Terminal entire Architecture
(OSCT)

Ccomw idated Space 25 20 100 5 One required plus three
ops Center (CSOC) c1Crs to coitrol entire_ ddtecb re

"Common Mobile 10 60 30 20 Sm as COcT
Groun Terminal

System --unie 15 20 2 1 One reqired for each
User Terminal system (SCS I3,, GES, etc.)
-(SU) user

Mission Unique 15 100 2 1 One reired for each
User Terminal user of a mission
OEM area (cam, Nav, etc.)
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Glum QL SYS1T-M (con.)

SYSITX LUM tr $ a
(3R) R&D/RoD/O&

Systei Unipe 15 100 10 1 One required for each
Data Processor system type '(1CS IIr

(S"u) SIaM, ,, etc.)

Systen Uniquee 10 100 30 2 Same as SLMP
Mbile Data
Procelssor (SwM~)

Mission Uniquie 15 200 20 2 Onm required for each
Data Processor M4issioni area
X") (Ozu, Nay,, etc.)

Qomlidated Space 25 20 100 5 Used for all systems

Mission Unique 10 150 60 7 Some as SUD
Nobile Data
Processor (K*WD)
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I MMa VMflES

IAUNCH FELIABILIY : VIM lIM MIL M9D GM: COSTlS($)
(%) •R&D.• RD

Delta 92 5170 4800 1295 1245 800 -/28

Atlas/Cent 88 9575 8895 2400 2310 1485 -/51

Titan 34D 94 13900 12915 - - - -/63

Titav/IES 92 11120 10975 2960 2855 1833 -/71

Titan/Cent 89 30000 27000 6900 7000 4500 -/77

ShJttle-i R 92 29275 26200 5465 5100 2230 -/2000

ShUttle-2 R 89 14375 13355 7330 7070 4540 -/2000

STS R 97 63530 59245 15910 15350 9860 100/60

Space Plane R 97 1600 1550 - - - 2000/1100

Space Taxi R 97 120000 120000 33000 32000 20000 300/900

LLV C 97 7945 7380 1990 1920 1233 100/90

MLV C 97 14191 13184 3555 3430 2200 160/150

HLV C 97 19060 17710 4770 4605 2960 170/170

SLV C 94 100000 93255 25040 24160 15520 500/232

STS-FO R 97 38120 35415 9545 9210 5915 1000/2400

R- ressable laUndher, C - recyclable laizdler
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IAflTCH PADS

SY1TM co ( IAMM RAM
WR& D/iJ/O&M PER YEAR

Delta 1P - 10 10 4

Atlas IP - 25 10 3

Titan LP - 50 10 2

STS LP - 250 10 3

ILV LP 100 12 5 12

M LP 150 25 5 9

HV IP 200 50 5 8

SLV UP 200 70 5 5

STS-RO-LP 160 350 10 12
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AROendix B:

MAs app•rdix ccotains e the players must meet to be

awarded points. te i s are listed by player responsibility.

Eac list is divided into the missin areas of satellite systems,

ground support, and launchl systems. 7he team receives on point, for

each level of ---- whicd is filled. The use of the

--Re~lire s Catalog is optional and is designed for players unfamiliar

with space system - : jr slamts. The Catalog vas develoed

at ACSC for use in the SRAE game.
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- 100 narrowibd dtanrels for CC14 within QMM
- 20 color video Migh-SPeed digital) for aU within OUUS
- 10 n •rraA~ad, 4 color video, 2 Voice to Western Pacific
- 4 narrdaand, I color video, 1 voice to Indian Ocean
- 20 narraeard, 8 color video, 2 voice to EuCpe
- 22 widebarx voice within O3US

Ievel II

- 22 narraAarv dhannmls with medium anti-jam within aNuS
- 4 narrcWbarx dawmels with high anti-jam to Bi•rc, 4 to Pacific,

and 1 to Indian Ocean
- Satellite autkay for 15 days

level III

- 3 widi an voice chwmmls with high anti-jam within OZWS, 1 to
Europe, I to Pacific, and 1 to Indian Ocean

- 20 narrowband 1ow speed digital with high anti-jam within
aNUS, 4 to Erope, 4 to Pacific, and 1 to Indian Ocean

level IV

- All level I s with high anti-jam
- Satellite autonomy for 180 days

Level I

- Iw resolution, day video for next-day launch prediction

Level II

- ITw resolution,, day/night video and image for launch wirmio
prediction

- Track solar stom activity for matred flight saie-launch periods
- Anti-jam data dan-link
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level inI

- Itq;II IperatU r profile and dii.um resolution, day/night
video and imaging for weekly launch scbedule prediction and
satellite control link monitorin

- Sear:-a-•-resce beacm tracin
- .aser/rzlear hardening for 15-days autornmy

Level IV

- Defensive rneuverability for sate~lli
- Fwal-tim adium resoluticn. day/night video or

se I images for suttle launch and re-entry
- Determinatici of cloud height for shuttle re-entry
- Iaser/ruclear d for 180-days aucXEy

-• Navi9ati9Onnp2iti

level I

- Position accracy for space systems to 100 voters (integrated)

level II

- Position accuracy for space systems to 50 meters integrated: 100
Meters real-time

- Iasr/riclear hardmdxg for 15-days autonomy
- Anti-jaro/encripticn on down-link
- Aizcraft (LJ-twr!*z•nr) navigation accuracy to 100 meters

Level III

- Position accuracy for space systems to 1.5 meters (integrated);
50-meter real-tim acurac for satellite maneuvering

- Iaser/rislear hardeinq for 180-days autonuy
- Airmraft ( c ) navigation accuracy to 15 eters

Iavel IV

- Position aucracy for space systems to .001 meters (interated);
6 meter real-tina

- Satellite defensive manazverability

BO -I1e- act of dotaining the position, strength, and
Rvmvemet of enemy forces.

Level 0

- Deterne orbit parateters of Soviet qpaeraft.

level I
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Level II

- Identify by nmi or SIGMMT, the function of Soviet systeus
- Identify possible nulear weapm in space

Level III

- Track cuntinuusly, in real-tim, Soviet spacecraft

Level IV

- No reqpixsi-t

~-4 B=Jn--the act of watching for activity

Level 0

- Detect I(a4 Lauzches against the US

level I

- Detect ICEiK/SU launbes against the US

level 32

- Provide attack a of areas under ICE/SIB attack to aid
respcue selection

- Provide gn j~tof weapcr per target area
- Provide anti-jam data links
- Provide rwclear/laser hardening & autonamy for 15 days

Level III

- Provide specific target assesment and accurate count
- Provide detection arA tracking of high-altitia- aircraft
- Provide zrbile data processing for satellite data
- Provide rmilear/laser hardening & autnmuy for 180 days

Level IV
- Provide detection & tracking of la-altittLe aircraft
- Provide detection of cruise missile launches
- Provide for satellite defernive narnverability

level I

- Deploy space satellite tracking system
- Provide low earth orbit int rocket, laser)
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- Deploy battle management control station
- Pro7vide anti-jam ccumndax links and decoy detectioni In thes space

traddng sytem
- Provide weapons to engage mid earth orbit space, systems (SIH4

launcbe nuclear X-ray lasers,, kinetic energy weapotis, rockets)
- Provide weapons for attacdxdn large fixed targets on the ground1

level M

- Provide ndbile battle Rmniagemnt backup control station
- Provide weapons to engage high earth orbit space systems
- Provide weapons to iengage tim-urgent ground and naval targets

lAeve IV

- Provide. weapons to engage large ships ard high-flyiri aircraft

teueVIS

- Provide weapons to engage all ground,, air,, and sea targets

level I

- Deploy space: satellite trackix system,, and battle -uag~t antrol
stationi

- Provide weaponi to engaget Icm/SIBs within 10 mintes of launchi
(grouird-based laser,, directed er~qg, or saebsdkinetic energy

weapctm)

- Backup battle ma~nagement ccufrol station
*- Anti-jam on comnd Links andl decoy dtcini rcigsse

- Provide weapons to engaget IECE/StH4 re-entry vehicles in mid-course
(space-based, lasers,, particle beamaen eaos SIE(-latncthed
nuclear X-ray laser,, kinetic energ weapons)

- Provide weapon to engage high-altited sac planes mid aircraft,
(spae-bsedlasers, particle bea)

- Deploy tradding systema for high-altitudie aircraft

levell MI

- YA0ile battle management backup controol station
- Provide weapons to engaget re-entry vehicles in re-entry itiase

(ground1- & air-launcted inyterepznto rockets)
- Provide survivable high- and low-altitude sensor systmrs

70



Vw wwk7WWVNffYWRU mxlnmP. IU

lelIV

- Deploy weapon to enpge ld-altitixe targets (laser, particle beam)

level 0

- Miin-line ground based tracking radar/otical network for
dete-ining or-bit parameters (regres wmulti-orbit to determine
track)

level I

- Central ground control center for each satellite systai
- Four ~idsategatorial groundi relay centers for eachi

geosyrdwarM satellite system to relay data to COIUS, unless
s are euployed

levefII

- Single cmisoluated space cperaticz; center to control all satellite
systiem

- Single orbit satellite track determinaticn
- Elinminte overseas ground1 ccctrol, station
- Anti-jam comtrol links

level III

- Backup for comsolidated space operations center
- Cmtiiau global trac of space objects

Survivable, mobile growd stations for satellite control-
Nuclear/laser hardening to provide 15-days autocmy for tracking
network

level IV

- Nuclear haxdenn to provide 180-days autotn•y for tracking retmrk
- Provid satellite maneuverability
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camsniain

Level I

- 9 color video (high-speed digital) and 18 wideband voice dbannels
within MHUS

- 4 narraAwd, 4 color video, 20 wideband voice chamels from Eastern
CoUS to the Pacific

- 4 narrowbarxi, 4 color video, 8 wideband voice damnels from Eastern
_crMs to ER-pe

Level II

- 96 narraband and 96 wideband voice charnels for secure
.. , imicatics, within CEWS

- 27 n•Arbd and 27 widebarx voice chanrmls for secure
cminicatic from Eastern CaIJS to Europe

- 10 rarrogmnd and 10 wideband voice dcannels for secre
c iminications from Eastern C0XJS to the Pacific

- 2 narrowband arxn 2 wideband voice chamels for secure
camuiications from Eastern COE13 to South America

Level III

level IV

level I

- 1 heavy-lift, every 6 norths
- 1 medium-lift, every 1.5 months
- 1 light-lift, every mnth

level 31

- 1 heavy-lift, every 3 ntbs
- 1 mnfium-lift, every m*th
- 1 light-lift, every nonth

Level III

- 1 super-heavy-lift, e-ery 6 months
- 1 heavy-lift, every mnth
- 1 medimu-lift, every 3 weeks
- 1 light-lift, every -week
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level IV

- sqper-heavy-lift, every moth
- 1 heavy-lift, every momth
- 1 medium-lift, every 7 days
- 2 light-lift, every 7 days
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cii

level I

- 9 licht-lift launches
- 4 medium-lift launches
- I heavy-lift launch
- 3 shuttle launches

Level II

level '-

-1 sIper-heavy-lift launch

level IV

Si - 2 super-heavy-lift launches

.27 narra.Am-2 and 27 wideband voice dwannels for secure embassy"•'" ~ ~ ~ ~ + f " umnct~ rom Wash DC to Erope
--- ;-2. rmZZOwIAMd and 2 wideband voice dw l for secure egbassy

ccmamuicaticrs frau Wash DC to Canada
- 5 nwa*band and 5 wideband voice damnnels for secure embassy

-cm nicati• from Wash DC to Northen Eurcpe and the Soviet Union

level II

- 18 narrowband and J8 widebar voice ctannels for secue resbassy
c.u.micatica.. from Wash DC to East Asia

- 14 narrAand and 14 wideband voice channels for secure embassy
cuvnicaticm frau Wash DC to Sothmst Asia

- 22 narrcAbnd and 22 wideband voice chanmeJls for secure entasy
octunicaticns from Wash DC to Austwalia and the South Pacific
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LeVal III

- 12 narrowtard and 12 widebanA voice danmels for secure embassy
czmmication from Wash DC to the Caribbean and Central America

- 13 narrowbarx and 13 wideband voice dcannels for secure embassy
ccmznicaticu from Wash DC to South America

- 39 narrowband and 39 wideand voice dharwels for secure embassy
commmnicaticns from Wash DC to Africa

Level IV

- 5 narrmband and 5 wideban voice dianrels for sere emaassy
ccmmmicatiom from Wash DC to Southern Africa and Southen South
America

Level I

L-aIw resolution,, day video and Jmgery of the world for weather
-forati, every 48 hours

- 1al-time, low resolutkio day imugery for -stornVeart1hjiake tradckin
around the world

level II

- Medium resolution day and low resolution night ig , every 24
horsrs, over the US, Atlj n, and Pacific
- Iad -tric data of water vapor and carbn, dioxide to make it
possible to determine the 3-dinemional structure of the atmosphere,
incbluing its taiperature -arid hwuicity

lavel I

- 1 Mter x-ntin ru esoluticn for sap navigation in -bays ari
harbors.

- 50-vter .esolutim for tracking trains
- 10O0-muter xwolutiun fow airaft amvigation and s•mi-tractor

traffic traciM
- 30-c i ,iter .roution (inaA.W pr,) fa.

-1!5-muter resolution for xm1~ký2im aTkoacii

-10-vater resoiutiwx forau ti t&ilnvati



Level 0-

- Orn-iay, teletype broadcast to Pacific, US, Atlantic, and Eurcpe
fra the Central US

level I

- 16 widebanct voice diammls within the US for National Commanad-- utbwty (NCA) n fIlk"
- I wideband voice dammel to Eurcpe and :. to Pacific
- 20 color video (high-speed digital) &arMis within OMWs, 2 to

Euurpe, and 2 to Pacific for WWWM
- 40 narraWband dvanmls within CXMM, 4 to Pacific, and 4 to Mxrcpe

for force control
- 1 broadcast teletype to Pacific, US, Atlantic, and Europe from the

central US with medium anti-jam for force executicn

level II

- 20 nurar~d cdmnels with medium anti-jam within (Ias
'-20 rzrrowban d amsls with -mdium anti-jam from CttEJS over the
North Pole

- 2 narrArd dbmanels with high anti-jam to Europe, 2 to Pacific,
c ad-1 to -Indian Ocean

- Satellite autanMy for 15 days

* level IfI

- 5 -widband voice cArauls with high anti-jam within =S for force
plaming, 1 back to Europe, Pacific, and Indian Ocean

- 1 f-ex=&an teletype broa st to US, e, Acific, and IrUan
Socen, with high ant-i-jam

- 20 narrvAmd telety•pe ±ar ls with high anti-jam for force
-- rtb= over t1he -aiM -awd North Pole

level IV

- All level I ecqji*remuts with high -anti-jam
- ae/nAc~ear-:hir~dwxuq for 180 da ys of autonom

level I

Lod- resolution day vr for 24-4=wur wather prediction
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level II

- Tra• c solar stom activity for high freqency (HF) cmi= tic
frequncy selection and satellite oounmication link noise prdolem
assesinnt

- Anti-jam dmin-link
- IOW resolution day/night video and imaing every 24 hours for 48

hour weatber prediction

level III

- Tmeratre profile and radium resolution day/night video and image,
every 12 hours, for 5-dy weather prediction

- Seardt-a-re". beac= t
- taser/rvr ear hiiaremdng for 15-day matcnauy
- Measure ,xcan c3rca-rI I ar1 teperature

level IV

- CcnI height and high resolution day/nirht video/imaqe of Northen
Heu3ý!,-Vhre -for atom tr~acking andl lowi-level airramft flight planning,
ever' 6 houmrs

level 0

- Ope sea and transcontinrntal navigation (1000-mters

Level I

- Air traffic control and harbor navigation (100-mters accuracy).
Aid inprcved bomrbing accracy

level II

- Coastal inland waterway nvigation (5O-meters.accuracy)
- Mqxprved baoing accuracy ccubined with inrtial navigation ,.ystem

(IN) .(80-inter. accu2racy
- Laser/nuclear hardening for 15-days satellite autonom

level III

- Sall craft/air and sea nvigation in high density areas (15-meters
accurapy)

- Day/rdxjt blizn1 bottbing (25-inter.; accuracy)
H-Mwonpraisicr lamiiwj apyroach (12-inter., accuracay)
180-dys sa•telite autcri -and-i re -ability
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Level IV

-High aomarK-y pinpoinrt blindi bcvblng (5-meterss ao=-dacy)
- Airaft low-level pmetratian aid (6-meters aoctracy)
- Eryted dcm-link
- Proliferation or defensive maneuverability for survivability

level I

L- w resolution day/night imagery to determine ICTM and SUN
_cmpliz with treaties. Update regirs1 every 2 weeks

- Ability to deternine that a nuclear detonation has occurred within a
given o=try

ILavel 3f1

-- Tw resolution, day/night lugery,, eve-y 7 days, fIor trac troop
inovemnts, mcbile IC3z,, and for strategic warihy
Provide locaticia of large ships at sea, every 7 days

- Identify gawral location of naval activity of smaller naval ships,
every 7 days

- Provids real-time rqotig of nuclear detnmations with madium
location and yield acczacy

level III

- Low resolution, day video ad mIditm resolution, day imagery, every
7 days

- Tracking of large ships, every 24 har=
- Identify SAM radar sites and missile frigate location with medium

aczracy, every 48 hours
- laser/rnlear hardening for 15 days of satellite autcnomy
- Mobile ground, processing systan

level IV

- ,ediuma resolution day/night video for tracking troop formations,
every 48 1xous

- ftracing of ships every 24 1xh.~s with dicmt periods (1 hotw) of
real-time -trakng
R- il-tima tracking of large,, higi-altitz e aircraft

- Peal-time high location nmulear detonation detection aonracy with
med2ium aczra-y yield ard weapon type identification

- Track Wbile SAM ard AA, every 6 hours
-, Anti-jam o'n control links
-- Laser/nular hardening for 180-days at*W
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Level V

- High reoluticn day/night Iangery for target analysis with real-timedon-link-
- R -time tra of loq-altitude aircraft vments
- High accuracy locatica, yield and weapn typing of nmclear

detcmticns over the Northern Hemiqere
- Real-time tracking of mobile SAs,, AA aircraft, and ships
- Anti-jam on all data links
- Defene maneuverability for the sensor satellite

Level 0

.evel I

Level II

- Attack time-%r , strategic targets as part of eacuting the Single
Int ated oraticon Plan (SIOP)

level III

- Ndn-nuclear attack on bard irdustrial targets. Require nan-rulear
to minimize collateral damage and casualties

Level IV

-" Attack ailborne itrctr
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AaTANTC/EflPE. INDIAN/ASIA. Identical rwdansfor each
theater.)

Drvel I

- 1000 narrckiand, intxa-theater cthannels
- 10 high-speed digital,, intra-theater chann-els
- 50 widebarK1, intra-theater voice ch-annels
- 20 narrowtarx1, intra-theiater coupiter channlels

Inter-tbater re . I I to (XkIS are:

- 20 argrawbarxi channels
- 2 high-speed digital channels&
- 4 narrowand cceuipter cbannels
- 4 widebari -voice channels

level II

- 50 mdium anti-jam,, intra-theater channels
- 1 meiaum anti-jam,, intra-theater voice channel

1 high anti-jam,, intra-theater broadcast teletype,

level III

-4 high anti-jam,, intra-theater widebarn voice channels
-1 high anti-jam, inter-theater widebarxl voice channe
-Satellite autonomy of 15 days

Level 0

- Cpen sea and tAnscF-ainental navigation (1000-meter aocracy)

Level I

- Air traffic conrtrol and1 harbor nwAigaticui (100-meter acxatzacy)
- Inproved bombing ac*aray (150-inter acczaracy)

Level 3I1

- Iqproved artillery and rodket. ao~racy (50-inter a~aczcy)
- Iiipoved bombing actracy with inertial navigation system (INS)

(80-muter accrwaray)
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- Air and sea navigation in high density areas (Ii-m&ter a)
- DIy/night blind bombing (25-iiter accxracy)

- me-- sicn landing aproach (12-meter accuracy)

Level IV

- low-level aircraft penetration aid (6-meter accuracy)
- Encrypted &*in-link

Level I

- 1OW resolution, day video for 24-hor weather predicticon

L~eve2lII

- Medium resolution, day/night video and imaging, every 12 hours, for
daily mission planing

Iffvel II

- Anti-jam and enzypticn of data links
- Radiometer (!,a r ,bture profile) of ocean currents, msfaoe winds,

and cloud height for naval engag yts and low-altitude missions,
every 12 hours

- Continuous search-a•d-rescume beacn tracking

Level IV

- High resolution, day/night video im9a y for storm tracking and
mission planning, every 6 hmms

- Msdium resolution imaging on dmemd frcm the equator to 60 degrees
North

Level I

- IOW resolution, day/night imagery every 7 days for troop mvesent
traccing and stratgic -rAning

- Provide location of -large ships at sea, every 7 days

i
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levelII

- Medium resolution day iagery for target identification, every 14

- Tracklrg of large ships, every 24 hours
- Identify general location of naval activity of smaller naval ships,

every 7 days
- Identify SAM, radar site, and missile frigate location with medium

acuracy, icludling target identification, every 7 days

level III

- Real-time rqoting of nuclear detonations
- Medium resolution, day/night video for crisis mnagent
- Track mubile SAM,, AAA, and radars, every 6 hours
- Anti-jam on data links

Level IV

- High resolution, day/night iwirn for target analysis using
real-time don-link

-Track, in real-time, rmbile radio and cmumicaticur emitters

ifivel 0

Level I

- Map acracy of 1:1,000,O 000
- Detect short-range and medium-range rocket laun&es

Level 32

- -Provide anti-jam data links

Level III

- PLrvidedetectirV•traccn of hIgh-altIttle aircraft-and large sh:ip

level IV

- ~~i&~detctiw~/rac~rqof all airicraft and~ coitatart ships

Towel I
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Level II

- Provide nm•-nuclear weapon for attacking large fixed ground targets
- Afti-jam data links
- Weapo to engage igh-altitzle space plane and aircraft

evel III

- Weapo to ena timent ground and navl targets

level IV

- Weapon to engage ships and low-flying aircraft

level 0

Level I

level II

- Weapl= to engage higi-altitude sace plane and aircraft

level InI

Imiel IV

- Weapon to engage l,:-altitude tar
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Oprmn gointir u . r

2f 2= Reuiemnts

SCm cat -Res-- rsible for inter-theater national level
-cum~ittic throug Defense ommnications Agcmry

Supports all inter-theater -s included in ¶VIN plus:

level 0

- 4 wideband voice and 100 narra&ad dhannels to Erocpe

level I

- 9 wideband voice and 18 narrc ibarI channels for CINC to CINC secure
ccmiunicaticrs within COITS with low anti-jam capability

level II

- 9 color video diammls for conferencing between the CINOCs within
COUaS

- Medium anti-jam for the danneJls An I above

zevel 311

- High anti-jam for the drimels in I above
- QOmum ocmmunicaticts terminal for all cnnuwmicatims systems

Level V€

- High anti-jam for all inter-theater narrow•a•d cxmmnicaticos

level I

- lad resolution, daytime magery for ICBK launwder for SALT
verification

- Iow location accuracy, nuclear detonation detection for nuclear test
=nitoring

Level I3

- Medium resolution, daytime video and :iagery for SA=T
verification

- Medium location and yield axracy of nuclear detonations for
nulear test mnitoring
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level III

- High resolution, daytime iM9gey for SALT verification
- High aczacy location and yield of nuclear d tions for nuclear

test initorinq

Level I

- Provide nuclear/laser hardening an autonmy for systems in III
above for 15 days

- Provide nobile data processing for systms in 1, II, or 311 above

level I

- 1 central growd control center for each space systma plus three for
•eosY 9 USs unless crosslinks are used

level 37

- Single corsolidated space qperaticos center for all satellite system
control

- Three relay centers for geosyritwrnow satellite crosslinks are not
used

level III

- Backup for consolidated space operation center
- Noile, cr i ground station for rsclear cqeraticns
- Crosslink ccmunicaticns on all space system-to reme

d xeence on overseas grund sites

level IV

- Provide satellite minenverability for high anti-jam comications

and warning systems
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Appendix C: jrQio

7his apendix contains the inormtion listed in the Scenario.

This cnomton cisists of three reports: a US Space Policy Update,,

an Inteligence Report, and the Spac Budget provided by Coxrwess for

that turn. 7he Spac Policy my restrict deployment of particular

systm or my place additiconl demnds on the military launch system

to meet certain civilian/NASA dmands. [he Intelligence Report

provides infoati space activities by the Soviet Union. The

scenario provided in the SPAE game was modified for this effort. Ths

scenario is generic and should be replaced by a user generated scenario

if specific objectives are to be taught.

i8
p.
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Anuai 1

US POIZCY: Abide by all current space treaties and conventions.

INTEL REPE: Soviet activity on space lab and shuttle increasing.

BUDGET: $4.5 Billion I
TJR 2 '

US POLICY: Abide by all space treaties and couventions exoept
Developmet of land-based or sace-based ballistic missile
defense. Ballistic missile defense baseline consists of three
levels: boost, midcourse and terminal. Systems required for
boost are: 5 warning satellites and 160 laser or particle beam
battle stations in high earth orbit. systems for midcourse are:
28,000 kinetic energy kill weapons or 150 particle beam weapons
arid 20 surveillanCe satellites. Systems for terminal defense are:
140,000 groum-to-space kinetic energy/rockpet systamr 1000
grourti-based lasers. Defense is ir*Mxe to be 90% effective.

INTEL REPOR: Soviets begin space station constructicn. Two
surveillance systems were temporarily inoperative while over
Soviet Union - unknown, cause.

BUDGET: $4.5 Billion

TU 3

US POLICY: CQiitiue- develop= of ballistic missile defense systems.

INTEL RP : Apparent debris in low earth orbit first detected over
Soviet Union.

BUDGET: $5 Billion

TU~RN 4

US POLICY: Deploymet of sensors and C3 for ballistic missile defense
is authorized.

INTEL R R: struction of Soviet space station continuing. space
plane and shuttle activity increasing.

BUDGET: $6 Billion
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TURN 5

US POLICY: Push for space arms control. Begin • of ballistic
missile defense weapon systwe. Push for nuclear survivable space
system grou-nd 6±rl andl processing. NC: directs .MInM.
survivable ground cantrol systems consisting of the Cwsolidated
Space Cperations Center (CSOC) and three monbile ground
corol terminals (C rT).

INTEL RFTW: Soviet space station readies initial operational
capabilit-. Shlutle and space plane flights increasing. Debris
cleared from low earth orbit by the Soviet Uio0n.

£ IBUDGET: $7 Billion

¶IUM 6

_US POLICZ: Critinqe production of ballistic missile defense systae.

--hINEL ROFT: Sadets begin mon launches from the space station.
large grcund-based laser has been used to destroy target in low
earth orbit. Direct ascent ASAT missile can rxw readc middle
earth orbit. Several unidentified ojects now in geosyntrnc
orbit.

JUDGEr: $8 Billion

¶TMR 7

US POLICY: Deloymert of space defensive systems audhoized. No
system with offesive capability against air and surface targets
is authorized.

INfLh REFO: Soviets coitim working on direct asc=nt ASAT.

BUDGET: $7.5 Billion

US POLICY: 0oitiLnue deloyment of defensive systems.
INT REPR: Soviets e a ground 'smbekuo ABN systAem.

* Six ground lasers, 300 new ABK missile sites, and a new mssile
are identified as neyr. oxaruction. Four new unidentified

5Stems nowi in geyndlronws orbit.

bMGH3 : $8.5 Billion
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US POLICY: Deployment of offensive sensor systems authorized.

INIEL REPM: Fot uni etified systems in geoepy arh• orbit are
probably spaoe mines. Soviet defensive/offensive space sensors
are deployed.

BEMGiT: $10 Billion

iU1W 10

US POLICY: Begin acuisition of offensive space systems. Push arts
agreementc on sae

SIIT ORE: Soviets test a particle beam weapon in space. Soviets
proose elimination of all beam weapos in space.

BUDGM: $10 Miilion
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AMM al1os space assets to be acquired, deployed, and mnaivered

in respose to gromd reijdrenets. 7he different missicrs modeled in

the game include: Oommicaticnu, Navigaticon, Weather, 'c ssance,

Sureillan]•e (Attack Warning), Launchers, Launch Pads, and Ground-

Su&ort elments. The gama models tbo different types of

OM•:,-•..-swn c: ELU (Electronc Ltelligse), and SIGIT (Signal

Intelligence). 1he objective of ADAM is to design a force structure

which mmets as wany rei.dir-e•nts as possible while cperating within a

limited bget.. Tve gwm begins with the ourrent (1987) US space force

and cotinues throug 10 turns (each turn is one year).

The database my be modified if specific learnig objectives are

to be taught. It would be beneficial to the user to keep a library of

different databases.

Ths appendix contairm a rule book for players, a secticn for the

game controller, and hints for future progr•a• rs. The player rule

book describes how to play AAM. The game controller section describes

the special procedures available onily to the controller. It also

includes instructicns on how to develop a rw database. lhe hints for

future programarS cotain infor3timn l the design of the data base

and how to dd new mission types.
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1.0

Each unit in the game is identified by a unique nam and tail

iumber. Mien asked to irput a unit, the player must type the nam and

number exactly as displayed on the screen. For example, if the name Is

"F•E1T-l", the player should not enter "Ferret-i". All the units in

the database are in capital letters, so the players shld kep the

"Caps Iock" key on. The pmgru will tell the player if it cannort find

a unit. All cost figures are in term of one million dollars.

Therefore, a budget of 4,500 represents $4.5 Billion.

2.0 -91 9M

Ascending Node ý- Point at wichid sateillite groundi trace crosses fromi
Southern Bemisphere to Northern Imsie Used as the point over
,whdic geosyrfl ~ msaelits %vr

Altitude - Height above the Earth's surface of satellite's orbit.
Height is defined as either -VIB, LI,, MND, MtCL, or GMD.

Comosite Satellite - A satellite which has a: piggyback systen which
perform its own msiion. Can conain up to 5 ~a-. systems. Each
add-on system contributed 50% of its mess to total system mss.

ii- - Geosynohc Orbit (37,000 km).

Game Controller - Persomho controls gam. Reads scenario, interprets
rles, and controls SAMK interface.

Ground Swath - Area of the ground uiid the satellite can view.
Function of nissicn and altitude.

HL - Heavy Lift Veicle.

InLLination, amosmt of globe overflown. Defines a
sl•msoidal carve uhich the satellite ground track foll•s. types
of particular interme:

90 degrees for reoi and wmather satellites and
0 degrees for GOD satellites.

""IO - Im Earth Orbit (2,000 )m).

LV - Light Lift Vehicle.
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Glossary of Game TUm (oCMIt.)

Lift Capacity - Amount of mass a launcher can lift to a particular
orbit.

MED - M~diUM Earth Orbit (20,000 kin).

MLV - ladium Lift Vehicle.

Milestone - Papresents different stages of acuisiti c e.
Milestoes 0, 1, 2, 3 correlate to Feasible, Research, Development, and
Production.

Mission - Task of Sten. Total of 10: CoQwnication, Weather,
Navigation, R8001i, Recxx2j, SurveiLwar , Weapon, Gxcud-SLort,

awrh, and Lamx Pad.

M0IlynIa - Highly elliptical orbit. Apogee of 40,000 km and Perigee of
600 lin.
SMltiple Iaunch - Placing nore than one payload on a launcher. Extra

payloads add 75% of their ess to overall payload mss. Mawimn of 4
payloads. Mst be land to smie altitude.
Orbit - defines location of satellite spac. bmsed of three
Sparmeters: Altitude, Inclination, and Ascending Node.

SY - Mear Heavy lift Vehicle.

Status - Defines condition of unit at any particalar time. Total of 9:
None, Feasible, Research, Develcpnent, Production, Ready, Active,
Spare, and Dead.

Survivability Feature - addaednts d to satellites to allow
perfo r- ne of mission in a hostile nvirotent. Can a to mass of
system.

Mach level - Defines current level of teciology within each mission
area. eseardi mvy not begin on advancd unit before development has
-ocpleted on sipler unit.

. -ID - Very Low Earth Orbit (200 lm).

2 2.1 g= . A game unit may be in cme of 9 different

statuses. 7he statuses and an explanation of each are listed in

Table VI.
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Table VI.

Unit Status Dfntc

Non~e The tedmoilogy level -has not advanoed far enrwxjh to
allow research to have, begun an~ unit

Feasible 7flu tectmlogy level has advanced far em~xqh to
allowM research to begin on the unit

Peseardi gme research rs~jfred for the unit has been
cx'mpleted

Develcpw& 2 The velqmuen* phase for the unit has been
caqleted

Produicticri 2w unit has ocuipleted produc*.icr andi is waitirq
for the grozx st~ort element to be ccmpleted

1Peady 2a unit has its groundi anport. elements andi IS
* ~ready for lamxht

Active raunit is ceaia

Spare The unit is dormant, it does not burn fuel andl does
notage

Dead 7he unit has failed due to natural causes or by a
launch accident

¶ftere are five different orbit, types used in the game. M*e type,

altitude, and usefulness are listed in Tale VII. 7he altitzlIe is

given In 3cm above the -earth's surface. All the orbits, emept the

Yolniya, are considered circular.
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Table VII.

Orbit Descrit*

mis

vi.m 200 Racontaissance
(Very Iow Earth Orbit)

LB0 2000 Weather
(Low Earth Orbit)

MD 20000 Navigaticn
(Mediut Earth Orbit)

NDL * 40000 x 600 ??
(Nolynia Orbit)

G- 37000 Cuunicatiai
(Geomyncbrmus orbit) Surveillanoe

*entry indicates an apogee of 40,000 km and a perigee of 600 kn

3.0 0

AI•M is designed for ultiple players in a seminar type

oviriet. 7he exact nutber and e ibilities can be miodified as

neressary; howeve, there is a reqired wImt of players whic shoamld

be present to play the game. his subset is a rodification to the

players in the SAE game (20:14). 2h players and their

--e-pcuibilities are listed in Table VIII.
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Table VIII.

Player Positions

1amirman, Joint Chief Overall CWmaxler
of Staff

CIN(SPACE Determines c1eatoa r-irmt and
orbital paramesters

Spama Division -scsubl for systan R&D and production

NAM& Ewires the necessary o~zc~cial
rec -1 r : - Is as d~ictated in scenario are
irclaxded in c~rtc~ldecisions

Namc Stategic Warfare Rcdawt

TmTactical Warfare Pqdat

Qixtroller Reads Scenario, interprets rules, and

controls the SAM= interface

4. 0

ADM consists of ten one-year tUrns. Each turn cotains the

folflowing phases:

1. Read Scenario Rawe (don by controller)

2. Database Update Hoaw (dame by xmvputer)

4. Assignx Groimd Su~port Rase

5. Deployment Phase

6. Scoring Thase (done by controller.)
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7 players ccstimue thzough these #ases until the end~ of turn ten or

at the discreticr of the gaem ccotroller. Each of the above phases is

explained briefly below andi in detail in pages 98 thromig 123.

4. 1 Bo ~Q . In thiis phase, th-- Gone Cmtroller gives the

players the scenario. Mhe scenario describes, the cmditimrs the

players must abide by for thlat tur.

4.2 Mift BRM. In this phafpie, the cximater manvazs the

status of units upgradedl last turn. A satellite system failure check

is also don~e in this phase.

4.3 uaii . In this phase,, the players give orders for

units to begin the nekt Milestone.

4.4 As RM. In this guas, the players asign

tne grmud m~ort elatunt to satellites about to be Launched. A

satellite ray not be launched until it has a cx2pleted groun suj*ot

4.5 EM In this phase, the players mtch satellites to

be deployed with a launch vehicle. ¶lhe player ray create ccxqpcsite

satellites or initiate -a i.aitiple, payload launch. 11he player may also

* mranew, active satellites or put them in a spare status.

4.6 Ban.~ (optional) In this phase, the Gam Cmtroller

evaluates the active spade force andi measures how effectively it meets

the ground rmts
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5.0 .

The Game Controller should emure the system has been booted up

ard the proer database loaded. M=h the system has wmrned up and

prcqps the user with ">", enter "ADm", to start the game. After the

game has loaded, it will proapt the controller to load the database.

The controller sluld enter the nae of the database designed to teach

that day's lessons.

If the SAM pr9o is used, the controller enters "SATRA25" to

start the program.

6.0 M & s Qro am

In this phase, the Game awtroller gives the players the scenario.

7he scenario describes, codiiticrs the players mist abide by for that

turn. 7 scenario includes the space buget provided by Qo3ress for

the turn, a US Space Policy Update, and an RIntllig~e port of

prdoable Soviet space activities. 7he Policy Update may restrict

deployment of partiaAr system or my place additional dem-d on the

military laurxci system to mnet certain civilian/NAS deand1s. 7iie

i telligne RPort provides informaticn ati space -ativities of other

countries. Mbs report contains informticn like the possible

deployment of rno wepxms or the activatiocn of a space station.,

Scenarios can be mo~dified as rweded to reflect the cu.rrent learning

objectives.

,• 2 e following is an example of a cne-turn

envircMt provided by a Scenario.

us Policy: Begin deloyment of ballistic missile
defense system.

98

t~~ ~~~ Z-1.r WZ K Z~z% WR



Intel P~ort: SoViets coninulinig mocautrcticn. of
Spam Station. spac plan now

.-eaticnal.

A I WT:$10 BEliim

7.0 am

21is &M is accqshed by the cmWAte and~ is trazN-2karent to

the players; hower,, they should understand ijiat the potrogr am does in

this &m. In the Databam Udafe Phase, the op*we updates the

stats of units, perfmsm a satellite, systa failure chek, assesses

unit 02 costs, and dete s the currmnt Tech Ievel of each mission.

SIrluded in this sqctic is a dInriptio of the above functicns and

exaupes of their a ictics'su

MMM U±t3. In this phase, the aopWer advances the status of

units airrertly being upgraded. Eadh unit in the database ooatains an

update field that maintains the time rminin to camplete the next

Sphamse in the cyciti cle. If the upgrade regtureclwo years, the

update field will be hang fram a "2" to a "i". Mis indicates the

unit will complete its upgrade the following year.

i nkanmMM1a. In year 19688the DSCS 13I, tail nztber

6, satellite has complet• a its dvel tphase, and awaits an upgrade

to begin proc1ton. oh-rder to begin p~xtiorin is given in the

Hutimn The of year 1988. m update field of mom I #6 is set

to "2" to indicate the upgrade (prodoticn) will tala two years. In

the .tabme Update Phase of year 1989, the update field of the

satellite is danged to "1" to indicte theve is cne year left in the

Prou�ca Thsme. Finally, in the Databmm Update Phase of year 1990,
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the update field of DSCS 32 06 is set to "0" to indicate that

pIdctc has been copleted.

Sal . 2we cqater perfors a system failure

dieck for all active satellites every turn. 2e prcbability of failure

for a satellite is .3% per year for its first active year, and

inceases as the satellite ages. View the satellite is two years from

its expected lifetime, the prdiability of failure is 8%. Mn the

satellite readws its expected lifetime, the prckability of failure is

58%. •lbe program autcoutically "kills" a satellite if it survives cne

year past its exected lifetime.

- Mcgt,. iluriM this pase, the Coeratice, and

MaI __ Mux (OW) coowfs for -the active grcund supiort units and lawmti

pa facilities are asuemsd.

demtmine the curret ogy (Tec) level of the Dfwse Lnf stry

in each missica area (Omwin catic, NMaigaticn, etc.). 2* current

-Tech level greaatly Upacts the qa foirce structure. It determines

th feasibility of a systm. A feasible system indicates tedmi logy

has readied a sufficient level to begin resear-h cun that system. For

Sexmqple, researc. o the M ISM.2 satellite system my not begin until

the moemary tedinology has been develqed by the MIISn 1 satel3ite

system. At least cue KI hRR 1 satellite mist coplete its develq•e• t

phuas Weore research my begin q~n the MIISAR 2- system.

=,Lea BM& An exanple, using )DW milestcnes my better

define this Iimortant ccuyept. Mniestcme 2 (Develcpiwnt) for MILSTAR

1, tail muber 1, bepn in the Akqdsiticn now of year 1989. it wil
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!

take tWo years for this upTMra, so Milestone 2 for this unit is

sdceduled for ocpleticn in the Database Update Phase of year 1991.

Pasearch caMYot begin on MIIBzh 2 until the required technology is

-iemmlved by the !EWR 1 system; threfore, mN MAR 2 will not

cxplete Milestone 0 (Feasible) until the Rcquisition Phase of year

1991. Finally, in the Acquisition Rhase of 1991, the player may then

begin Work on MilestCne 1 for the KMST 2 systen.

8.0 A tio

Vis is the first of three phases in which the player directly

Swith the cmpter. m Main 'a-- for the iition Ph

is displayed in Figure 1.

Auidsition 'Phase

Pamining axiget: 10000

Year: 1987

[1] Display Sate-lite/Remible
Lanhr ACB Screen

[2) Display Launcer ACB Screen

[3] Add Survivability Features

[4] Display Unit Attrbites

(5] Age Screen

(6) Display Orbits/Maneuver Bats

[7] S•w Mission Gru-d Traces

[Q] Quit to Next PRase

Figure 1. Phsie Fa•e menu
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Dn1 p1a SatelliteuncberleZ &•=. Enter a "I" frm

the kxjuisiticn Phase Main Maru to aces the Satellite/Reusable

Lmucher-Acquisitin Cycle Board (ACB) Screen. The ACB Screen lists

all the satellites, suport elements, and reusable/recyclable launcher

units currently in the a iti~n pipeline. The units are listed by

rme and tail miber. The status headings on the screen (FEASIBLE,

FO M MNEIDEV MrM, and J l ) rczhly correqxmd to the

Milestones 0,1,2, and 3 respectively as definw3d in DOD 5000.1. An

exawple of the Satellite ACB Screen is displayed in Figure 2.

S&LITE AO=ISITIC BOARD YEAR: 1987*Indicates Unit has been L•raded
UDGM: 10000

. ~~MISSICN FEASIBLE IMSEARCH EEEOMM TW •XTG

l!CM NSM 1 *DSMIII 1 SC II 2 AFSATC14 4

SIGINT FRRO-4 1 FTPRET-3 3 -FEEET-3 2

,AUNCHER MLV 1 ILVI 1 *STS-1 5 -

NIII-I SEWS-2 2 SEWS-2 1 *SEWS 4 -

WE- - *J3P 5 JM 4

Enter NMam of unit to be updated (DS II, SES-2, etc.): SEWS-2
Enter tail number ("0" will create new copy): 2

Figure 2. Satelliteeusýble Launcher ACB Sren

To update a unit • the AM Screen, enter the name and tail number

exactly as they appear on the screen. If the unit nae is '"Th ' , do

jpt enter "Eagle". Once the nme and tail ribte,: are entered the

screen will show the airrent state of all the unit's attributes. These

attributes contain informticn such as 1se unit's nass, its expected
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lifetime, and a list of any modifications done to the unit. The

attributes also conain the current status of the unit. The screen

will then show how much the upgrade will cost and ask for a go-ahead.

If the player types "Y"i, the unit will begin the next stage in the

acqugsiticn, cycle. 7he player sbculd notice the budget has been

.e mnted to reflect this upgrade. They sbald also notice an

asterisk is placed next to the unit name ndicating the unit is being

The ACB Screen will only slow units currently in the acquisition

pipeline. It will not show satellites ready for launch or cres that

have already been dployed. Te player my add copies of a unit whidh

is on the ACB Screen or cne that has already been deployed. This copy

will be given the next available tail mnmber of that system type. For

emmaple, four DSCS II satellites have been deployed and there are no

11re in the acquisition pipeline. To another SCS fI satellite,

the players enter the nme of the satellite ("DSCS II") and then a tail

rutier of "0". he program will then put a ISCS II, tail nmmber 5, on

the MC screen. The new unit is placed in the Research stage and is

then processed just like the units whic began the gme on the ACB

screen. Vhere develcpmint begins on a launch Pad, the program will ask

the player where to cmutzuct the Pad. The player has two dcoices:

Vanderberg or Cnaveral. Once the location is set, it cannot be

--f---• •lj• AC aEn. Enter a "2" frh the Aa.isiti.n

niose Main Mena to access the Iaurcher ACB Screen. 7his scree

displays all the expendable launchers in the acqiisitionu pipeline. The
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eprale awhers have a different aoquisiticn cycle than the other

units in the gaue. he necessary technology has already been developed

for the launchers; therefore, they skip the Feasible and Researdi

phase. he T Iawuxer ACS Screen displays the nae and umber of all the

expedable aund*s crrently in the Develqpment and Production lhase.

It also shows the nrumer uehid are currently available to launch. As

an aid to the player, the screen also shows the nuer of launchers

currently in trarsition betmm the #=hases.

Survivabad2ility E n Dter a "3" fram the AcquLsition

Phase Main Mena to access the d Survivability Features Screen. Te

players must enter the ame and tail number of the unit they want

n=dified. This scrmn lists the seven est ancesmnts whtich my be added

to satellites to allow them to perfom better in a hostile e.

It also displays the cost of the features and which features are

urrently iicnrpmrated into the satellite. An exauple of the

Survivability Feature SMcr is listed in Figure 3. This screen shows

the nme of the satellite being iwdified, the crrent mass, the

remaining year's budget, and the seven different survivability factors

which may be added to the satellite. lhe cost of each MOdification is

also listed on the screen. Scum mdificatiom (5,6, and 7) also

add mass to the satellite. If the player picks one of these

u 'ifications, the cmpuer displays the =idified ness and regaests

c~firmtitn. The player is allowed to dcange his uird about the

nodificaticn. By entering the same odificatin uer, the cxpzter

will remove that survivability aspect. It will also update the

budget and sata/ite mass accoordngly. There are scm satellites
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"K+" Indicates unit already has that feature

SATELLTIE: JECS 111 2 asW: 1150 BIDCZI: 10000

[1] Anti-~Jaw/rzclear protecticn. on dataconatrol links 45

(2] IX3W kiti-Jam nuclear protecticon ctn CO links 15

[3] m4edium Anti-jan/liaclear protectim ctn am~ links + 30

(4) High Anti-7aOM/M]Clear proteI*it ctn OC1 links 45

(5) Iasr/wlear hardening andl 15 Day aUtcnCMY 28

(6) lasEr/Mr~lear-hardening andi 180'DRY aultCfmY 160

(7) satellite imnazveability (Cost is per vmmrzver) 28

iMite 1-7 or "ý? to quit

Figure 3. SUrViVabi~ity ftabire Screen

,wichi cannot be nodified because of the satellite system- design.

These units have an "X" in thetir first survivability. attr~ibute. lbs

program will. not allctw these satellites to be ii~dfied. Thee are also

some satellites wichid have survivability features built into the system

design. ¶lbs players must recnize the aded weight these wmeaxes ad

to the system. If too rny features are incorporated the qystem. rogy

beoca too heavy to launch. Enter "Q" to go back to the Main

Ac~jsiti Ph ase Momd.

Diln !Z~t ~J~tato.Enter a "4" from the Acquisitioni tias

Main Momi to access the Di~lay Unit, Attribzte 6creen. Thie players

mist enter the name, and tail nunter of the unit they wixth to see. This

screen lists the current state of all the unit's attrik~,±es. These

attributes differ somewhat between missioni types (a144, NAy, etc.).
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-he attributes omtain Inf t I ist as the ass of the unit, whe

it ve deployed, and vht grund miot .lelunts have been assigned.

If the prngram cwant find the reqoeste Unit, it generates a message

vichisays the unit wa not foun. Hit any key to return to the

iti iHuse Main Mm.

,9matllati Sr. Enter a "5" from the Acisition Finse

Main Mem to access th ltiN e Screen. The players indiate

jehidi mission they WaIt to viw. This screen gives a health.status

check of a missicn's cmsWllaticn. An exaMple of the screen is

displayed in Figure 4. The screen displays the naua and tail ruber of

all deployed sYstai (active and spare) of that mission. it also shos

the expected lifetim and -the ulber of nammers remining for eadc

Ssatellite. 7he screen- also displays the orbit parameters of each

satellite. Hit any key to go back to the min men.

n"' SOMATICOI kZ Saw
* Indicates spare status

YEARS kSC INDDG
SYSIM4 # FEW6Mfl ED9D4N BI IR~14M TIMt N=~

DSCS II 4 2 1 GM 0 120

SCS II 2 1 0 GMX 0 65

DS III 1 4 2 GM 0 -65

*DS III 2 6 2 -GM 0 0

Figum 4. Agntelltn ge Screen

DiMW -iSatz. Enter a "6" frtm the Aquisition

Rtase Main Moe to access the Display Orbits/Mangrnr Sats Screen. The
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players enter the orbit they are interested in. 7he soreen shd s all

the satellites carrently in the requmsted orbit. An example of the

screen is shown in Figure 5. O screen displays the n and tail

ruber of all deplcyed systems (Active and Spare) in that orbit. The

cmputer will ask the players if they want to place a satellite in a

Spar status. 7he lifetime of a satellite is extndied cm year for

each year it is In a spare status. The cmqxzer will then ask if the

players wish to mys a satellite. The players may dhange any orbit

paramte they desire if the satellite has sufficient fuel on board.

* Indicates Spare Status

SYS¶TN # 19MEUVE PcnII ASCENDIn3 NO

EAGE 2 2 95 120

*EAGLE 3 3 95 0

SEWNn 4 1 95 30

Y"ing SDff 4
Enter Desired Orbit (VWM, tED, etc.) vimO
Dter Desired Inclination (0-95) 95
D .ter Dired Ascen Node -60

(-180..+180)
Are these cyrract (Y/N)?

Figure 5. Display Orbits/Marneuv Sats Screen

Each orbit f 1odifi:at1i t the remeini'q maneuvers by on.

Re the remaining mnmrvers reach zero, the satellite cannot perform

any wearmrvers. To return to t'le min mem, enter "N" wen the

Program asks if a satellite is to be moved.
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show Ground2m=. En&ter a "7" frm thek ition

RtPase Main Mena to access the Mission Ground Swath Display. The

players enter the orbit they are interested in. The display shls the

grund swath for all active satellites in that mission area. An

exmple of this screen is listed in Figure 6. Ihe screen displays the

grund swaths for all the active satellites in the regmsted mission

areas. The ground track represents -- orbit of the Earth. The

players have an cption of adding hypothetical satellites to detenuir

needed coverage. The players hit any kler to go back to the main memi.

2t. aEter a "Q" from Phiti ase Main Menu to continme to

the Assign Groundx Support Huma.

In this phase, the players assign the necessary ground support

elements to the satellites ab••t to be lammted. The ground suport

consists of three different elents: Grund ontrol, Data Processing,

and User Terminals. An eCoale of the Assign Ground Support Screen is

displayed in Figure 7. A satellite must have its gro•nd suport

assigned before that satellite my be launched. The Assign Ground

Support Screen displays the satellites whmich have xappleted the

produ-1cl tion #iase along with the groundx units already assigned to them.

Ome bottom half of the screen shows the active ground units whidc are

available to assign to satellites. 7he players enter the name and tail

number of the ground unit they want to assign. 7he players then enter

the name and tail number of the desired satellite. The players my

continue to assign ground units until there are no more available or

all the satellites have their ground saqrt elemnts filled. To
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COHN Gr'ound 9waths

\.e .

1 ir1
T'; ne'

Is A

I r

Adal a HCpothetical Sathllite (Y/H) ?

Figure 6. Ground SWath Screen

continue on to the Deployment Rase, the players shold enter 'W" when

the program asks if the player wants to assign more ground units.

The ground units vary in the rmber of satellites each can

support. Units like the MW can provide the Data Processing for all

the satellites of a particular system (t6CS II, Ferret, etc.). units

like the MDP can provide the Data Pr-cessing for all the satellites of

a particular mission (omn, NAV, etc.). The cSOC is unique in that it

provides Ground Control and Data Processing.
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sy Kam= Lisr
For Satellites in Production Statu~s

GROND CONTRL DM PRCSSING USER TERMINAL
Satellite # system # system # Systeim #

DISIC112 0 0 0

IDSCS113 0 0 SrJUT 1

Assign to Satellite: DSCS II
Tail N*urker: 3

ASSIGN GROUND SYS~TEMS TO SAMELTTE

GroundK Cbntrol Data Processing User Terminal

S LJG T 2 SUDP 2 SUEIT 2I

Enter nane of grounrd unit to assign: SUDP
Enter tail rmjn'er: 2

Figure 7. Assign Ground Support Screen

Theu players shatild reference the Resou~rce Catalog for a more

detailed decipiiof Tnumer and type of units needed to cxioulete, the

Ground Support Network. A.-fatellite-must have its Ground Support

Network completed before launch.

10.0

1Xur-in ths phase,, the players match systems designated for launch,

with lawunhrs andl launchl pads. Tbe target orbit is set, and the

systems are lawunhd. 'The optionis available in this phase are listed

in Figure 8.

TIhere are two types of launchaes: single payload and multiple

payload. A single payload launchi has only one satel lite loaded onto

13.0
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PA~inin; Badget 4500

YEWR: 1987

(1] Create a Composite Satellite

(2] Sta-t the launch Process

[3] Display Unit Attribuates-

[4) Agtllton~e screen

[5] Display Orbit/Maneuver Sats

(6] Shm~ Mission Ground Swaths

[Q] Quit to Next Hase

Figure 8. Deployment Rtawe Main Menu

the lift vehicle. A raltiple payload launch conists of a single

launchier with up -to fauk separate payloads.

¶Ibere are also two types of satellites: ompocsite and regular. A

comuposite satelIit contains systems which have been added on to the

original satellite. A regular satellite does niot have any- add-on

systems. -survivability factors are not, comsidered, adkI~on systems.

.4 Q M Stel1lo Enter a "1" frcu the Deployment

Phiase Main Menu to access, the QOtposite Satellite Screen. Miss screen

shows all the satellites czrrently in the "Ready" statu~s (system has

completed the production #tase and has its necessary ground support).

The player first enters the "host" satellite. The "'host" satellite

mist have a larger nas than anry of the "parasites" addd on. 7het

screen displays the 1"host" system and then asks for the "parasite"

system. gn "parasite" systems can use.manyof the sub-ixmits of the

"host"; therefore, the "parasite"0 system W~ only 50% of, their mass- to
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the overall omiposite satellite's ass. There iS a vaxinum of five

"parasites" on a ocuposite satellite. 7he players should watch the

overall system weight as they create, caqposite satellites. They may

create a satellite which is too heavy to lift. 7he "host" system and

all its "parasites" are comaidered, as cne system once the satellite has

berni launched. Me a ocuposite satellite is naneuvered or is put into

a "sue'o status, all the systes on board are affected. To get back

to i-• ieployment Phase Main Mom, enter "N" when the 'program asks if

you wa-b': to a another system.

QCkrl TraCpM er (T) toa GPS-A Navigti a Satellite.T GPS

satllite is co id the host because it has the tor d- masi nge

mass of the GPS satellite is 780 kg, and the masw of the SCr is 20 'k.

Creating a xc1r.om ite satellite, ads 50% of the "parasite" mass to the

overall system weight. Therefore, 10 jq, is aed, resulting in an

overall system Weight of 790 )q.

--Al IaEmt; . iter a "2" frm the D~loyment Phase

Main Memi to begin the Laundl process. 7he laund process consists of

the following actim by the player:

1) Choose Satellite to be launched

2) Choose launhi site

3) Choose launcher type

4) CtKioe iauraipad'

EaVples of these screes are listed, in Figures 9,I0,, , -and 12,

rspect ively.
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SAM RMY T ~tRFAD! H

TAIL
NISSIGI, NAM4E NUMM CBT lUF=I MASS

oo ICS17 6 GBD 0 780.
WEmm~ IEmp '5 90 1650
WENIHE GCES-D 4 UBD 90 1800
SIGnIr 4EFM- A VW 95 1500
IWRUfl S~EW 2 G,0 fl00

Ent.er the Name of the Satellite' to be,,Iaunched: 'REMP
Taf Narter: 5,

Figure 9. Satellites R~ady for Iaurci Screen

(N) Irxicates reminir laundbes pad can su~ort this, year

tmmow 68 -12229-4

AT=W. IP #(2 STI1IP# 2. (3)

D ATLAS P # 1(4) iWrIP #1 (7)

S EMM~IALP #1 (1) ATWASLp #2 (0)

Ent.er V for Vanderberg or C for Cnaveral: V

Figure 10., C2wce Immjct Site Screen
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COOS6E LA~iERFRt4VANUBG3

EMP # 5 CIBIT = IBO NASS =1650

Ciacity Satellite
Nwri~er Life Final Rming

Iauncthw # Available Weight Mass Lifea Capacity

Atlas 1 4 8100 1650 6450
Delta 1 2, 4800 1650 3150
STS-_ 2 1 2620 1650 24700

C2wcos a launcher by Name (Atlas,, Titan 34D etc.): Atlas,
Enter Ta~il Naiter: 1.

Figure 11. Choose Launch~er Screen

CHOOSE TiNRdI PAZ) TO~ tIXM AM!IS F!(
(N) Irdicates Remmbinng Liaudme Pad can Sup4POrt this Year

E1SP # 5 Orbit - IR6 Mass = 1650

.- md Name

AId'M LP # 4 (3),
ATIAS'IP #, 1 (4)

Enter Nam of Launch -Pad: ATLAS LP
Enter Tail Aiober'of Po: 1

,Fcigure 12. chose Launch Pad, Screen

34
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7he player enters the name and tail number of the satellite to be

launched. Once the players have designated a system for launch, they

may change the targeted orbital parameters. After the satellite has

been launhed, it must use its cwn fuel to maneuver. Therefc-3,, it is

important that the correct orbital parameters are set before the system

is launched.

After the orbital parameters are set, the player must choose a

launch site. 5;o launch sites are modeled in the game: the Western

Test Range (WIn) at Vaneberg, and the Eastem Test Range (EmR) at

Cape Canaveral. Each site begins the game with the following pads:

one Atlas, two Titan, one Delta, and one STS. Additional pads may be

acquired as the game progresses. Each pad can support only a limited

number of launches each year, so the player must take care when

assigning launch sites. 7he number of launches per year each pad can

support is listed in Table IX.

Table IX

Iaunch Pad Fire Rates

MMNE LAM . RATE/YEAR

Delta 3

Atlas 2

Titan 3

STS 5

ILV 12

MLV 9

HLV 8

SLV 5
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Each launch site has an orbit inclination windo. The

inclination window represents the range of inclinations whidc payloads

my be injected into via a direct ascent. A launch within the launch

window is more fuel efficient than a launch cutside the window. The

window for launches fram Vandenberg is 68 - 122 degrees of launch

irnlination. The window for launches from Cape Canaveral is 29 - 48

degrees of launch inclinaticn. A launch designed to place a payload

within the inclination window uses the. standard orbit-weight correction

factor (function of inclination and booster type). Any laundc desigrd

to place a payload in an orbital inclination outside this window is

penalized, and its orbit correction factor is assigned as one-half.

This reesents the aditional fuel reqired to put the satellite into

- the proper inclination, The orbit correction factor is multiplied by

the launcher lift capacity to get the total to-orbit-lift-capacity for

the launch. Because of the weight penalty izposed on an out-of-wirnkow

launch, the player should carefully choose the launch site. See Figure

10 for an example Choose launch Site Screen.

Once the player has designated a launch site, the computer will

display a list of launchers which have the lift capability to place the

payload into the desired orbit. This list includes the launcher name

and a nd mer available, the total lift aipacity, the final payload mass,

and the rimaing lift capacity of the launcher. 7he remaining lift

capacity is used if the player is using a multiple payload launch. 7he

-omiter tells the players if there are no active launchers which can

lift the satellite. See Figure 11 for an example 1xiose Launcher

Screen.
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After choosin a launcer,, the player mist select a launch pad to

launch the lift vehicle from. The cnputer lists all the available

launch pads at the launcI site which are compatible with the launcher.

It also displays the number of rminainng launches each pad can support

that year. See Figure 12 for an exanple Choose launch Pad Screen.

At this point the player has the opticn of creating a Multiple

Iaunch. If there is sufficient lift capacity rumaining, the player may

place additional payloads on board the launcher. NIultiple Payloads

take advantage of c"f n sub-systems required for launching all

satellites. 7herefore, these extra payloads add only 75% of their mass

to the overall mas to be lifted. The Multiple launch Screen shows the

rem•aning satellites ready for launch and asks for the additional

payloads. The couter will not allow the launcher to be overloaded.

There can be no =ore than four separate payloads, and the payloads mist

be launched into the same orbit (VLMM, MED, etc.). See Figure 13 for

an exaiple Multiple Payload launch Screen.

Once the payloads have been finalized, the computer asks the NASA

player if the launch violates the civilian constraint. This

restriction states at least 80% of the civilian launch ruiremnts

listed in the scenario must be met during the turn. If NASA

says the launch would violate these constraints, the launch is

scrubbed and the launch process begins over again. See Figure 14 for

an example NASA check Screen.

If NASA says the launch is okay, then the ccmputer checks the

launch reliability factor of the launcher and calls the random number

17
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WAWLE= PAYIMD EEIGNA3ZD FM ATLAS
AIwltiPle Payloads ad75% Of te*ir Mass to overall systen

Target P~ining Ogrrent
Orbit Lift'Weight Payload #

I 6450 rIEP 5

rd4AIMfl# INJNCHBIE SAOITESI

MESSICK~ NAME # NOCS, ~I INC ASCE2NDDl# NOW

cow SCSI1 6 780 (ED 0 45
WAM GOE-D 4 1800 Lim 90 120

SIGfIPr FEET-3 4 1500 VLIM 95 0
WAT ES 2 3.100 GWD 0 -45

Ent.er next_ payload: GOES-D
Tail nuioer: 4

Figure 13. M4ltiple Payloiad Laurdi Screen

NASA, Please Cofirm Launch of

E2NSP 3

Add-on Packages F~iiaa ayloads

None GOES-D 4

Y/N

Figure 14. NASA. C2iedc Screen

generator returrs a ruri~r between 0 and 1. IZ this riuter is greater

than the reliabilIity factor of the launch~er, then the launch fails and

the launch~er and -all of its payload are conidered destroyed. If the

launcher was a reusable type,, then considerable damage could be done to

the overall, lift capability. If the launch fails the launch pad is
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damaged. Th~e number of reaining launche the pad can sL~ort thatI
-year is halved, and a repair fee of $10 Million is assessed.

If it is a arcoessful launch~, then the launcer and payload are

counsidered to have achieved orbit. At this point the launcher nmut

saccessfully deploy each of its payloads. There is a uniform 97%

chance, per payload of a aaccessful deployment (20:40). Pgain,, the

ocapater calls the random number generator. If the numer is greater

than .97,, then the deployen~thas failed and the payload is conidered,

destroyed. If the rubber is .97, or less,, then the deployment was

swicessfUl and the payload is considered active. The payloads of a

mu~ltiple payloadt launch must be deployed separately. If one payload Is

not suodessfully deployed, it does not affect the other systems.

Onc the lwauzxi process has been ccuipleted,, the coqmpter decreases

the active laundhers of that type by on. If thea launcher was reusable

or recyclable, then its total missions is reduced by one.

aug~ ~.The player wishes to launc a Cczstar

~muncatcuisatellite. The desired orbit is GBD at an inclination~ of

zero degrees. The player chooses t6 launch the satellite from

Vandienberg. TIhe Comstar satellIite is to launch by itself without any

addi-oni systems,, so its mss is 1410 kg. The cocpiter determines that

the Titan 34D is the only active launcher -which can lift the satellite.

The lift capaicity of the Titan 34D to GDis 4500 )q. However,, the

inclinationi is outside the Varienberg launch wilxoi; t~herefore, the

orbit correctioni factor is one-half . M~~tiplying, this factor by the

lift capacdity (.5 * 4500) gives-,a lift capacity of 2250 3g. Therefores,

the Titan can launch the system. loading the Cc~tar leaves an excess
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lift capacity of 840 kg (2250 - 1410). The player also wants to launch

ý. rscs 32 Satellite; therefore,, he decides to make a multiple launch.

Th original masw of the tSM 3f1 Sate~llite (620 k9) is multiplied by

'.75 since it is a miultiple launcha. This mas (465 kg) is aded to the

overall launchl weight resulting in a final launch~ weight of 1875 kg

(1410 + 465).

¶Ihe rem ining procedures available in the Deployment Ftase have

been explained in the AcWuisition Ilk-se

3..0 am (optional)

After every deployment phiase, the game controller will assign a

point for each missiconeqi~in which has been mat &wring the trnm.

.he missincapa --ty IT w4 e are defined in the -layer Catalog.

These points are used to valuate the effectiveness of the force

stzboregdesigned. by the players. The points may be used for

iscn wpurposes when evaluating resfults fran different oea5

12.0 + 465).l

The game controller has access to some etra raxtines. These

procedures are accessed through a secret password. The ray be used to

create a new database or fix ainy potential prcbla with the database.

These procedures a a dcare listed in-Table X. The

controller ery access these procedures during the Acquwsition aind

Deploymnt hiase by striking the shift key and the alternate key

sieoiltaneusly. The password my also be used at the end of -every turn

when the program askm if the gae is to contianue.
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Table X

SSysten Qommm

Add Ut.t Used to add unts to the database

Iad_L ist Used to load a database

View, List Used to view the entire database
entry by entry

DeleteUnit Used to delete a unit from the
database

COrp _Status Used to change the status of aunit

AIdCopy Used to add duplicates of a unit
(duplicate has different tail
number

hiDpEqiable Used to add epedable lawxiers,
onto the lacer AC (adds th1
to the Researdi stage)

Modifyax_ et Used to modify the adget

Follow these steps when creating a new database.

(1) Use Add_Unit to create ne copy of every unit in the

database.

(2) Use Add•_C•y to create as many of each unit as desired.

(3) Use Change_Status to set the desired status for each unit.

Using dLd opy will greatly reduce the =n Tt of typig necessary to

create a new database.

I~

7he use of the SATRAK program is optional. It is used to display

a three-dimesional picture of mission 4o1tellatio . It can

simultaneously display up to ten different satellite orbit graces. The
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Gamre Controller mist iit the necessary oRmmands into the SMM

program to generate the display.

7his User's Guide does not include istructiris on runnig SAMW.

Refer to the SA3WK User Manual if there are questioms.

13.0 E•

7he database was set up as a forward-linked list. 7he database

'was designed with variant records because each mission area has mary

unique fields. Mbs ccrerves orZy space.

The Searchdprocedure was called every time a field had to be

changed. The procedure used the global variable '14tere" as a pointer

to the desired record. For exa=ple, the status field of M~AFAOt, tail

number 2, needs to be dcanged to "Develcpmnt". 7he progr would call

Seardi with the name and tail nuter as part of the parameter list.

7he program would then assign the now status as follos:

,here^.Status := 'Developmnt'

If another mission type is to be aed, the follouing four cdanges

-mit be made.

"1) Add the mission type to the glcial variable
Task in the main program

2) A the reqired fields to the data base structure
in the main p

3) Ad the desired fields to the AddUnit procedure
in the library routine

4) Aidd the desired fields to the Show Unit procedure in the
library routine
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rel1 -dares are riot in a logical order because of the mrary

limitation in Turbo Pascal, Version 3. MThs ordering allowed a ore

efficient use of the Overlay omznd.
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This appendix cntains the source code for ADAM. It ccosists of

,apradinutely 5,000 lines of Turbo Pascal code. Due to theemzory

limitatiCn of 11zo Pascal, VersiCn 3, ,dificatics to this program

shoruld be done in Versicn 4.

124



PROGRAM ADAMI
(Code; ig current as of 5 Dec 87)

TYPE

WorldArray = array (0. .165873 of byte

(different missions modeled in Same)
Task,= (COMM*, WEATHER, NAy, IMINT, SIGINT, WARNING,

OFFENSE, DEFENSE, GROUND, LAUNCHER, PAD)

stringlO =string [10J
stringS =.string [5]-
string8O =string (80] ;

stringli string, (111

Windo~w = SET OF 0.-180

UnitPtr =-UnitI
Mission string16
Name stringl10
Tail'Number integer;
Mass real
'LifeTime, integer;
Deployed integer;
RDCost integer;
ACQCogt 'integer;
OMCoit in~teger;
Status gti-ingll
'ControlName string5
ControlNum'ber :'inte ger
ProcegsorName :string5';
P'rocesgorgumber : integer
UserName : tring5
UgerNumber :integer;
Orbit :stringS
Inclination :integer;
AscendingNode :integer
AddOniamel : stringlO
AddOnNumni' : integer;
AddOnName2 s~trihgl6.
AddOnNum2 ;integer;

'AddOnNam -e3, stringlO
AddOn'Num3, inte ger;
AddOntiai e 4 stringlO
:AddOnium4, integer;
AddOnName5 stringlO
AddOnNum5 integer;
AntiJamDataLink : string,[1li';.
LowAntidamComLink : string tll
-MedAntlJamCozLink :string Fl]
kiihAntiJamComlsink string' fl'
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Autonomyl5 :string (11]
4ut6nominj80 :string 411]
Manuverg : real
Update :integer;
TechLevel :integer;
Next :Unit~tr

CASE Purpose : Task OF

Comm (Channels real)

WEATfHER (Do*nlink : string (5]

DayVideo string I(11Y
NightVideo string El]l;
DayImage. : string (11
'NightImage : string 1-1
Temp :string Ell

Solar :string (11

NAY ("Accuracy :integerI
Redundancy integer-

IMIkT (DLifik :string (5']
DVideo string (1)
'NVideo ; string (11-
DImage string Eli
Nlmage string 111 )

qIGINT (DataLink string [4J,
Signal string (5]

,WARNING, (Aircraft :string (5]
ICBM :string (1]
SLEM string,[(3 '

Target :string (-10]
Count string (5] ),

MedOrbit :string [1]

Hi~ghOrbit :string, (1]
GroundTarget :string- El1]
"Planes :string [5] ;

Ships : string (10]
TivieUrgent :string (1]

DEFENSE (Boost' string [I]
MidCdurge string Ell]
Reentry string' Ell]
AC, string [5]
CruiseMiguile :string Ell Y

GROUND (Rind gtr~inglO;
SupportName ý'i ti~ingl10
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SupportNumber :integer)

LAUNCHER : (NumActive ; integer;
ProdActive integer;
NumProd ;integer;

DevProd :integer
Hold integer
NumDev :integer
Reug6Field :stringlO
Sorties :integer
Remllhes : integer
Reliability :real
VLEO real,
LEO real
MJOL real
MEO' real
,GEO real)

'PAD (LaunchRate integer
NumRemaining :integer
Location gtringlo)

END

UnitFi-le = FILE OF 'Unit '

CONST
Fiveglankg
tenBlanks -

Fit teenBlanks

(change this array if different *budget figures are to be used)
XBUDGET :array [1987..1996J Of integer =

(4600, 4500, 5660O, 660q, 7000,, 8000, 7500'i 8500,
10090, 10000)

VAR

Ch, : Char;
Root :UnitPtr;
Head :UnitPtr ; (points to head of list)
Found :b~olean;
Year : integer;
SearchNam,% : str~inglO
BUdGE'T ':integer'
SearchNumber : 1integei
Buyable : boolear;
Copy : boo roan
'Thisliuuuion : ittringlO. ;

,Where ;Unitptr

Launc~hSite : s#'t'ringlO ;
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NASAOX :boo leani
LiftVehicle :;gt'rngl'O '

PiftVehicleNum :integer I;
Lýiftfeight :real;
RemWiight :,real;
PayLoadl, Pay~oad2,,Pay~oad3, PayLoad4 gtringlO
Numi, Num2, Num3, Num4 :integer
MultipleL~auncbh boblean
IfiText :Text
World- 0orldArray
LaunchPad :stringla ;

LaunchPadNum :integer
Help :boolean
StringNumber: stringlO

WS graph.p)
($I Library3.Pas)
(SI Library.Pag)
(SI Library2'. pas)

(called from murtiplejaiunch routine.,, displays all 'ready' gats)

PROCEDURE DisplayRema~ining.,Satg (Var Root UnitPtr)

-VAR
Current.: UnitPtr;
CountLinei Integer

Window (1,11~,80,25)
TextBackgroun4 (O)*
Cl'rgcr--
Center Line (2, 'REMiAINING- LAUNCEABLE, S&itUlITES')
0otoXY (4',J) ;Write ('Migsion"-)
Goxy (15,4) ~;Write (C Nizme '

Got6i7 (35A4) ; Write ('Mang'), ;.-Gotoxy (45,4)-'; Write ('Orbit')
Potoxy (55,4) ;Writei ('Ineb')
Soto -xy (65,4) ;Write U'Ascending-Node')

Current :=Root
'CountLines : 0
Whfle ''%Current- Nil) AND (CountLines'( 8) DO
BEGIN-
IF (Cuirient'.Misgion ()' PADW

AND (durrent^.Misgion () 'LAUNCHR") AND
(Currentý.Mimsgion'; 0 'GROUNDs') AND
(durrent^'..S'atug = 'READY') tHEN
BEGIN

Writeln (Current^.Migsioh: 10, Current'.Naae:-13,
'Cuirrnt^.Ta~i-lNumb'er:3, " ,Current^.Magg:6:0,

Current'.Orbit:.10, Current/ .Inclinatioh:9-,
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Current^.AscendingNode: 15)

CountLi'nes := CountLines + I
END ;

Current := Current^.Next

END ; (while)

IF CountLines )=8 THEN
BEGIN

ClearLines (14,14)
CenterLine (14, 'hit 'C' to continue listing')
IF Continue THEN Display_RemainingSats (Current)

END

Window (1-,1,80,25)
END ;

(called from launch routine if player wants to make a multiple launch)
(Displays current payloads on launch vehicle)

OVERLAY PROCEDURE MultipleLaunch (Root UnitPtr ; WorkUnit Unit)

VAR
Keep UnitPtr
Deviation window
ThisPayload real
OKLoad boolean
Low, High integer
-Loads integer
TooManyLoads : boolean
HoidMass : real
Stop boolean

BEGIII
Loads 1

REPEAT
Stop := False
MultipleLaunch False
TooManyLoads := False
OKLoad := False ;

-TextBackground (I)
CIrScr ; TextCol'or (White) -;

GotoXY (20,1) ; Write ('MULTIPLE PAYLOAD DESIGNATED FOR ',
•, ~LiftVehiclei

TextColor (Yellow) L
Center Line (2,

'Multiple Payloads add 75 %-of mass to-overall system')
TextColor (White) ;
GotoXY (20,4) ; Write ('Target')
GotoXY (40,4) ; Writo ('Remaining')

129



RTVVW4qn WIJIVVM?%F IF ,'An 7-ý wv~rwv V W

GotoXY (60,4) ;Write ('Current')
GotoXY (20,5) ;Write ('Orbit');
GotoXY (40,5) ;Write ('ift Weight')
GotoXY (60,5) ;Write ('Payload #0)
TextColor (Yellow) ;
GotoXY (20,7) ;Write (WorkUnit.Orbit)
GotoXY (40,7) ;Write (RemWeight:6:O)

IF Loads 1 THEN (only done on first pass)
BEGIN
Keep :=Where;
HoldMags WorkUnit.Masg
PayLoadl WorkUnit.Name
Numi WorkUnit.TailNumber

END;

GotoXY (57,7) ; Write (PayLoadl:l0, Numl:4)

IF Loads ) 1 THEN

BEGIN
GotoXY (57,8)
Write (PayLoad2:10, Num2:4)

END;

IF loads ) 2 THEN
BEGIN
GttoXY (57,9)
Write (PayLoad3:10,-,Num3:4)

END

IF Loads ) 3 THEN
BEGIN
GotoXY (57,10)
Write (PayLoad4:10, Num4:4)

END;

IF Loads ) 4 THEN
BEGIN

Center-Line (23,
' Can only have 4 systems on a multiple launch')

Center-Line (24, 'Please hit (CR) to continue') ;read
TooManyLoadg : True

END;

IF NOT. TooManyLoads THEN
BEGIN

,Display..RemainingSats (Root)
ClearLines (23,25);
Center Line (23, 'enter next payload '
Center Line (24, ' tail number '
GotoXY (55,23) ; Read (SearchName)
SearchNumber :-= (ietlnt (StringNumber, 55, 24);
Search (Roo~t, SearchiName, SearchNumber, 'NO')
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IF Found THEN
BEGIN
IF (Where . Orbit Keep^.Orbit) THEN

BEGIN
Thig~ayload Wbere^.Mass

IF RemWeight >~ThisPayload 0.75 THEN OKLoad True
ELSE

BEGIN
ClearLines (23,25)
GotoXY (30,23);
Write (Where^,Name, 'is too heavy')
textcolor (W"Ahite);
Center-Line (25, 'Please hit (CR> to continue') ;read;
Textcolor (yellow)

END;

IF OKLoad THEN
BEGIN

MultipleLaunch :=True
RemWeight := emWeight -ThisPayload *0.75

.Loads :=Loads + 1
IF Loads =2 THEN

BEGIN
PayLoad2 Where^.Name
Num2 Where'.TailNumber
Where^.Statug : 'PENDING'

END ý

IF Loads =3 THEN
BEGIN

PayLoad3 Where^.Name
Num3 Where^.TailNumber
Where'.Status :a 'PENDING'

END;
IF Loads =4 THEN

Begin
PayLoad4 :=Where^.Name
Nu~m4 =W'here^ .TailNumbe~r
Wherea .Status : 'PENDING'

END
END; (OKLoad)

END (orbit)
ELSE
BEGIN
ClearLines (23,25)
Center-Line (24,

'Multiple launch orbit altitudes must be identical')
Textcolor (white);
Center-Line (25, 'Please hit (CR)-to continue'.) ; Read
textColor (Yellow)

END ; (orbit check)
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END ; (Found)
END ; (TooManyLoads)
ClearLines (23,25) ; GotoXY (15,24)
Write ('Would you like to place another load on

LiftVehicle, ' (Y/N) ')
Read (kbd,Ch) ;
IF (Ch = 'N') OR (Ch W n ) OR (TooManyLoads) THEN Stop True

UNTIL Stop
END ;

PROCEDURE DUMMY2 ; (put in because multiple launch and choose launcher)
BEGIN ( cant be in same overlay)
END

(player chooses which launcher they want to use)
(player also chooses which launch pad to use)

OVERLAY PROCEDURE Choose-Launcher (Root : UnitPtr
VAR WorkUnit Unit)-

VAR
Stop : boolean ;
Keep : UnitPtr ;
Current : UnitPtr
Affordable : boolean
Check : string E33
HavePad : boolean

BEGIN
HavePad := False
Affordable := True
Current := Root ;
Textbackground (1)
ClrScr ;
Stop :=-False
PayLoadl '' ; PayLoad2 '' ; PayLoad3 := ' ; PayLoad4 :
WITH WorkUnit DO

BEGIN
TextColor (White)
GotoXY (25,2) ; Write ('CHOOSE LAUNCHER FROM ', LaunchSite)
Textcolor (Yellow);
GotoXY (19,4) ; Write (Name:1Q, ' #', TailNumber:3,

Orbit Orbit:5,
Mass ', Mass:6:0)

TextColor (White)
Textbackground (1)
GotoXY -(21,6) ; Write ('Number')
GotoXY (34,6) ;,Write ('Capacity')
GotoXY (51,6) ; Write ('Satel-lite')
GotoXY (67-,) ; Write ('Remaining')

-GotoXY (1,7) ; Write (' Launcher C')
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GbtoXY (17,7) ; Write (' Available') ;
GotoXY (34,7) ; Write ('Lift Weight') ;
GotoXY (51,7) ; Write ('Final mass') ;
"GotoXY (67,7) ; Write ('Lift Capacity')
TextColor (Yellow)
:DisplayLaunchers (Root, Where^)
ClearLines (23,25) ;
Center =Line (24, 'Enter "Q" to to stop the launch process')
Read (kbd,Ch) ;
IF (Ch = 'Q') OR (Ch 'q') THEN

BEGIN
Stop := True
NASAOK := False
Where^.Status 'READY'
PayLoad1 ; PayLoad2 '' ; PayLoad3
PayLoad4 to
AddOnNamel '' ; AddOnName2 '' ; AddOnName3 to
AddOnName4 to '' AddOnName5 to

END ;

IF NOT Stop THEN
BEGIN

ClearLines (23,25)
Center Line (23,

'Choose a launcher by name (Atlas, Titan 34D etc) ')
flenter Line (24, ' Enter Tail Number ')
GotoXY (65,23) ; Read (LiftVehicle) ;
Li-ftVehicleNum Getlnt (StringNumber-, 65, 24)

While (Current 0 Nil) AND (-(Current^.Nanie () LiftVehicle) OR
(Current^;TailNumber ()LiftVehicleNum)) DO
Current := Current^.Next

IF (Current 0> Nil) THEN
BEGIN
IF ((Current^.ReuseField 0 ')

AND (Current^.ReuseField 0 'NO') AND
(Current^.Status = 'ACTIVE') OR
r(Current^.ReuseField = '') OR
(Current^.ReuseField: = 'NO') AND
(Current^.Numkctive > 0)) THEN
BEGIN

IF (Current^.ReuseField = 'REUSEABLE') OR
(Current^.ReuseField = 'RECYLABLE',) OR
(Current^.ReuseField ='R') OR

(Current'.ReuseField = 'C') THEN
BEGIN

IF (BUDGET - Current^.OMCost) < 0 THEN
BEGIN

ClearLines (23,25)
Center Line (23, 'Sorry, you cant afford to launch !')
Center Line (25, 'Hit any key to continue')
Read (kbd,Ch)
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Status := 'READY'
Affordable := False
END ; (exceeds budget)

END ; (resuable)

(Pick launch pad)

IF Affordable THEN (player designates pad)
BEGIN

ClearLines (1,25) ; GotoXY (24,2) ; Textdolor (White)
WRite ('CHOOSE PAD TO LAUNCH ', LiftVehicle, ' FROM')

GotoXY (11,4) ; TextColor (Yellow) ;
Write ("(N) Indicates Remaining Launches Pad')
WRite (' can Support This Year') ;

Textcolor (White) ; GotoXY (19,6)
Write (Name:10, ' V', TailNumber:3,

I Orbit =', Orbit:5, ' Mass = ', Mass:6:0)

Current :=Root
Center Line (9, 'Pad Name V')
GotoXY (1,11) ;
Check := LiftVehicle ; (get first three letters)

(to check if launcher is same type)
(as pad)

While Current 0> Nil DO
BEGIN

IF (Current^.Mission = 'PAD') AND
(Current^.Status = 'ACTIVE') AND
"(Current'.Location = LaunchSite) AND
(Pos (Check, Current^.Name ) 09 0) AND
(Current^.NumRemaining ) 0) THEN
Writeln (Current*.Name:41, Current^.TailNumber:3,

$', Current^.NumRemaining:2, ')')

Current := Current^.Next
END ;

CenterLine (24 ,'Enter Name of Launch Pad '
Center-Line (25, 'Enter Tail Number of Pad ')

GotoXY (55,24) ; Read (LaunchPad)
LaunchPadNum := GetInt (StringNumber, 55, 25)
Current := Root ; (check if its in database)
While (Current <0 Nil) AND ((Current^.Name > LaunchPad) OR

(Current'.TailNumber 0) LaunchPadNum)) DO
Current := Current'.Next

IF Current = Nil THEN
BEGIN

ClearLines (24,25)
Center-Line (24, 'Pad is not in-the database')
Center-Line (25, 'Hit any key to continue')
Read (kbd,Ch)
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Where^.Status := 'READY'
END
ELSE (found)
BEGIN (check LP compatibility)

IF (Current^.NumRemaining > 0) AND
(Pos (Check, LaunchPad) () 0)
THEN HavePad := True

END ;

IF (NOT HavePad) AND (Current <> Nil) THEN
BEGIN

ClearLineg (24,25)
CenterLine (24,

'Sorry Pad is out of launches or not compatible')
CenterLine (25, 'Hit any key, to continue') ; Read (kbd,Ch)
Where%.Status :' 'READY'

END ;

IF HavePad THEN
BEGIN
ClearLines (23,25)
Keep := Where ;

Center-Line (24, 'Will this be a multiple payload launch (YIN) ? ')
IF Yes THEN MultipleLaunch (Root, Where^)

NASACheck (Keep')
END ; (have pad)

END ; (affordable)
END (Reusable not active or expendable numactive = 0)
ELSE Where^.Status := 'READY' ;

END (not nil. check if Launcher in Database)
ELSE Where^.Status := 'READY'

- END; (not stop)

END ; (with)

END;

(shows status of pads at both sites and players inputs which site)

(to launch from)

OVERLAY PROCEDURE Choose Launch-Site (Root : UnitPtr)

VAr
Current : UnitPtr
CapeLine, VandLine : integer

"BEGIN
ClrScr
CenterLine (1, 'LAUNCH SITE SELECTION SCREEN')
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GotoXY (11,2)
Write ('(N) Indicates remaining launches pad can support this year')
TextColor (White) ;
GotoXY (25,4) ; Write ('VANDENBERG')
GotoXY (56,4) ; Write ('CANAVERAL')
TextColor (Yellow) ;
GotoXY (10,5) ; WRite ('LAUNCH')
GotoXY (10,6) ; Write ('WINDOW') ; GotoXY (26,6) ; Write ('68- 122');
GotoXY (57,6) ; Write ('29 - 48')
TextColor (White)
GotoXY (12,9) ; Write ('P') ; GotoXY (12,11) ; WRite ('A')
GotoXY (12,13) ; WRite ('D') ; GotoXY (12,15) ; Write ('S') ;I TextColor (Yellow)

GotoXY (1,9) ;
VandLine :=- ; CapeLine 9 ;. 9
Cuif'rent := Root
While (Current (> NVi) AND (Current^.Mission 0 'PAD') DO

Cu,,rent Currefit^-.Next;

While Current^.'9iss~ion "PAD' DO
BEGIN

IF (Current'.Locxt~ion - VANDENBERG') AND
(Current^.Status = "ACTIVE') THEN
BEGIN

GotoXY (20,VandLine)
Write (Current^.Name:10, ' P' Current*.TailNumber:3,

(' Current'.NunRemaining:2, ')')

VandLine := VandLine + 1
END

IF (Current^.Location 'CANAVERAL') AND
(Current^.Status = 'ACTIVE') THEN

BEGIN
GotoXY (50,CapeLine)
Write (Current^.Name:10, ' C', Current^.TailNumber:3,

,(' Current^.NumRemaining:2, ')')
CapeLine := CapeLine + 1

END ;

Current := Current^.Next
End ; (mission = pad)

REPEAT
Center Line (25,'enter V for Vandenberg or C for Cape Canaveral ')
Read (kbd,Ch)

CASE Ch OF

IV , v : LaunchSite : 'VANDENBERG'

'c' , 'c' : LaunchSite : 'CANAVERAL',;

END
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UNTIL Ch IN V'',',cJ

END;

{player chooses which satellite to launch from list of all Ready sats)

(allows player to change target orbit parameters before launch)

OVERLAY PROCEDURE Choose Launch Sat (VAR Root :UnitPtr)

VAR
Courrntie : Uintegr
Cournt~ie integer
Stop :ýboolean ;]

BEGIN
ClrScr
Stop :=False;
Current := Root
GotoXY (24,2) ; Write ('SATELLITES READY FOR LAUNCH')
GotoXY (1,4) ;Write V' Mission') ; GotoXY (20-,4) ;Write ('Name')
GotoXY (30,4) ; Write ('Til Number')
GotoXY (45,4) ; Write ('Orbit')
GotoXY (55,4) ; Write ('Inclination')
GotoXY (72.4) ; Write ('Mass')
GotoXY (i.6)
.CountLines:=`

WHILE (Current ()Nil-) AND (CountLines ( 17) DO
BEGIN
IF (Current'.'ission 0'GROUND') AND

(Current^'.iisgion ()'LAUNCHER')
AND (Current^.Migglon () 'PAD') AND
(Current^.Status = 'READY) THEN
BEGIN

Writeln (Current^.Migsion:10, Current^.Name:15,
Current^. ' ailNumber: 11,
'Current^.Orbit: 12, Cur-rent.,.Inclination: 12,
TenBlanks, Current*.Mags:5:0)

CountLihes : CountLines + 1
END

Current :=Current^.Nekt

END ; (not nil, and lines (. 17)

(IF CountLines )= 171'HEN
BEGIN
ClearLines (23,25)
CenterLine (24,1 'Hit 'C' to continue listing')
IF Continue THEN Choose Launch Sat (Current)

END ;
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ClearLines (23,25)
Certer..Line (23, '.Enter the name of the satellite to be launched '
Ceniter Line (24, ' tail number '
GotoXYA6(5,23) ;'Read (Searcb~ame)
SearchNumber := 'Getlnt (StringNumber, 65, 24)
Search (Root, SearchName, SearchNumber, 'YES')'
IF Found THEN'
BEGIN

IF Where^.Status = 'READY' THEN (Veri'fy Orbit Parameters)
BEGIN

Wh-ei,e".Status := 'PENDING'
ClrScr .
TektBackGround (1);
ClrScr
Borden ,
TextBackground (1);
'GotoXY (20,,0)'
TextColor (white)
Write ('Projected Orbit Par'ameters for ',Where^.Name:l0

Where^ .TailNumbeir;3)
TextColor' (Yellow)'
GotoXY (26,10);
Write ('Orbit: Where.brbit)
GotoXY (28,12)
'WRite (' inclination: ',Wh'ere'Incltinition)

GotoXY1 (26,iU)
Write ('Asc'ending Node; ',Where^.Ascendinggode)

REPEAT
Center-Lin* (20, 'Do you want to change these parameters (YIN) f'"

IF Yes THENý

BGotX 4,0n;WieV1
dotoXY (41,10) ; WRite V, 0

GotoXY (41,14) ; Write V(")
GotoXiY (42,10) ; 'Read (Where".Orbit)' ;
Where*^.Inclination, :'= Getlnt (StrifigNumber,., 42,12)
Where^.AscefidingNode :a Getlnt (StringNumber,, 42, 14)

END
ELSE Stop =true

UNTIL Stop;

END Astatus 'is L'AU)

ELSE (Status' in not Lit)
BEGIN
ClearLines (23,25)
Gotoxy (20,23),
WRite (Where'.Name, "is not Ready For Launch, enter another"-)
CenterýLinie (25, 'Please hit (CR> to cont-inue') ; Read

END'

END ;(Found)
END-
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(called when creating a composite-satellite; screen shows current
(parasites and system mass)

OVERLAY PROCEDURE Compogito.,Sat~ellite (Root UnitPtr)

VAR
ThigMasg real
HoldMaggs real
Parasite :integer,;
Keep :UnitPtr

BEGIN
Parasiteý: 0
ClearLineg-(23,25);
Cdenter Lipp (23, "Enter name of the Host Satellite '

Center-l'ine (24,~ Tail Number '

GotoXY (80*,23) ; 'Read (SearchName) ;.
Searchkumber :Get'In-t (Sttringiumber, 60,24)
,Search (Root, SearchName, SearchNumber, '19')-

'IF 'Found THEN'
begin

"eep :-'Where
HoldMass Wbore'4.Mass g

Thi~as ':WhireA.Maik
REPEAT
GotoXY (32-,,4) ; Write('Total Mass ', Thiglass:5:6)
ClearLines (23,25)
Conte 'rrine (23, 'Enter The name of, the Add!-On System '
Ceniter Line (24, Tail Number 9
GotoXY (8,23 ; tead (Searchfame)
SearchNuniber := Gotlnt (Stringlumber, 80,24);
Search l(Root, SearchName, SearchNumber, $'NOV) ~

IF Found THEN.
begini'
IF Whire .iss Holdlass THEN(host system must be largest)
BEGIN

ClearL'ine (23',25)
Centerj.in..(23,

iAdd- On System is heavier than host satell-ite!! IEDO. WI);
Center-Linj (2, 'Pleaie, hit (CR) to- continue') ;Read

END
ELSE
BEGIN (ok to add-'on)
Parasite :Z Para'site + 1
ThisMass :i Thislaxsu4O'- 5 Whero^.Mass
Where^.-Status :,' '0Parauit& ;'

K..pMaus:: ThigMass
Co-mpcuai ttSatelito Header (Root)
GotoXY (32.0' Write C,'otal.Mass ',Thislaes:5:0),
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IF Parasite = 1 THEN
BEGIN

Keep^.4ddOnNamel ::'Whore^.Name
Keep^,A'ddonftml :=Where^.TaiiNumber

END';

JF Parasite =2 THEN,
BEGIN

keep^.AddOniame2 :Where^.Name
Keep^.AddOnNum2 ;Where^.Tai1Number

END

IF.Paragite = 3 THEN
BEGIN

Keep^.AddOnName,3 :~Where^.Name .
X~ep^.AddOnNum3 :Where^.TailNumber

END

IF'Paragite = t THEN
BEGIN

Xeep'.Add~fNlame4 ::Where^.Name
'Xeep'.AddOnNuMu Where^.Tiilfum~ber

END, ;

IF Parasite =3 THEN
BEGIN,

Xeep.AddO~nName5 := Whrer&.Name
X ep^ .AddOniu'm5 :='-Where^. TaillNumber-.

END

IF Parasite,-) 5 THEN
SBEGIN

CljearLineg (23,25)
Cifiter-Line (24',,

'Sorry-, a max of five suib-systems on a satellite '
ZCenter-Line- (2, ' hit any key to cofitinui') ;,,,Read (kbd,Ch)
'TextColo-r -(Yellow)

END;

END ; wig~ht comiparision check)

END ;(2nd ound)

ClearLinee (23,25)
GotoXY (15i24)
Write

('Do yo u want to place another system on-', Xeip^.Naue'1 ' (YIN) ? '

UNTIL NOT Yes

END ; (lt Found)

END;



(shows al'l, satellites currently in deuignkated,'orbit (active and- spare))
(le-tg player put gat into spare status or manuever sat, must have fuel)
Nto msrauever. 'each imanuever burns one fuel load)

OVERLAY PROCEDURE Orbit-Screen (VAR Root :'UnitPtr
ThisOrbit : utiring5)

VAR
CountLineg integer
Cur rent :UnitPtr-
HaveFuel : boolean;
ChangeOrbit :boolean,
NewOrbit :string5;
;N~wInclination : integer
NewNode integer
Spare :string- E21
ThisName : tring[12-1

BEGIN,
Spare: 0
HaveFuel False
,qhangeOrbit := False-
Current Root
Textbickground (1)
ClrScr;
Center Line (2, Thi;Orbit)
'CenterLine (3, 'ORBIT SCREENIý
Center-Line (4, '* Indicates Spare Status')
GotoXY (7.6,8) WRite ('SYSTEM it)
GotoýXY (26'18) ;Write ('FUEL')
Go'toXY (38,8) ;Write ('INCLINATIOI');
GotoXY (60,0) ;Write ('ASCENDING NODE")
Go toYt br, 8)
,CouiitLines 3~ 8 S

Whfle (Current 0> Nil), AND (Counttines (.23) ~DO
BEGIN
IF (Curr*eM,.Orbit' ThisOrbit) AND

(CurrerW.Mkiaion 0'LAUNCHER') AND
(Current*.Milision 0'GROUN') AND

(Curet.iiiion 0'PAD'), AND
((Curr*Jnt4.Siatum 'ACTIVE') ,OR*
(Current' .Saitus ='PR))THEN

BEGIN,
IF Current^.,Statux '-ACTIVE',

THEN'Thiglamie .:m Current.Name
-If Current^.§tatus = ',SPARE'

THEN ThisNami.:= Spare + Current^.Nagie

Wrltein. (Thisfame :42,, Current^.Tail~umber.:8, TenBlan-ks,
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'Current^.Manuverx:2:O, Current^.Inclination: 14,
Curi'ent^. AgcendingNode:24').I

ENCountL~ines ;= CountL~ineg + I .

Current ClUirrent^.Next
END

(IF CountLineg >" 23' THENI
BEGIN
ClearLines ;(23,25)
Center .Line (24, 'Hit "C* to continue listing '
IF Continue-THEN-Orbit-Scieen (Current, ThigOrbit)

END 0)

ClearLineg (23,25)
Center-Line (23,

'Ativate a spare or put.a system into spare status (YIN) '
IF Yes THEN,

BEGIN
ClearLines (23,25)
Cenitr.'Line (23, 'EnterSatellite'Name ')

Center'line '(24', 'Enter Satellite Number '

Gotoxy (155,23) .; Read l(S.irchlame)I
SearchNumber :'- Get-'Int_(String~uiuber,. 56;'24)
Searci (Roo't, Sei,_'rqName,, SearchNumber, 'NO')';
IF Found THEN

'BEGIN
If WheWe.Stitui* "'ACTIVE' THEN

Where.St-atus := 'SPARE';
,END,

ELSE Where^.Status :- 'ACTIVE'

END ; -(Found)

END,;(ya

ClearLines (23 ,26Y~;
Center.ýLin* (2,3,,

'DO yo1U'wish to change the orbit-of a satellite (YIN) ? '
IF Yes THEN ChangeOrbit :'rTrut

'If ChangeoOrbit THEN
BEGIN
ClearLines (2,25)
Center-Line (23, 'Enter name of ,rsatellite '
Center-Line (24, '-which -tail number
GotoXY- 455 43) M~ ead (SeirchName);
Seai~chftmber ::Getlnt :(StringNumber, 55',-24)
Search-. (Root,, Search~ame, SearchNumber,, 'NO')-;

IF. -Found' THEN
-BEOIN
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IF Where .Manuvers )= 1 THEN HaveFuel := True
IF (HaveFuel) AND (Where^.Status = 'ACTIVE') THEN

BEGIN
REPEAT
ClearLines (21,25) ; GotoXY (32,21)
Write i'Moviro , Where^'.Name, Where^.TailNumber:3)
CenterLine (22 'Enter desired'orbit (VLEO, LEO, MOL etc) ');
Center-Line (23, ',Enter desired inclination (0 - 95)
Center Line (21, 'Enter desired ascending node (-180 +180)');
GotoyY (65,22) Read (NewOrbit)
NewInclination GetInt (StringNumber, 65,23)
NewNode := GetInt (StringNumber, 65,24) ;
Center-Line (25, 'Are these correct (YIN) ?? ')

UNTIL Yes ;

Where^.Orbit := NewOrbit
Where^.Inclination := NewInclination
Where^.AscendingNode := NewNode ;
Where^.Manuvers := Where'.Manuvers - 1

END
ELSE

BEGIN
ClearLines (23,25)
Center -ine (24,. 'NOT ENOUGH FUEL OR Satellite not active') ;.
TextColor (White) ;
Center-Line (25, 'hit any key to continue') ; Read (kbd,Ch)
TextColor (Yellow) ;

END ; (fuel check/ acitve status)

-END ; (Found)

END ; (change orbit)

END;

(Qivea health status check of a constellation, shows orbit parameters)
(and: the expected lifetime left in each sat)

OVERLAY PROCEDURE System-Age (VAR Root : UnitPtr
ThisMission stringl0)

VAR
Age, Remaining : integer
Current : UnitPtr
ThisName string [12]
Spare : sgring (2] ;
CountLines : integer

BEGIN:
-toatbackground- C)
ClrSct'
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Spare:= 'i';
Center Line (2, ThisMission)
GotoXY (25,3) ; Write ('CONSTELLATION AGE SCREEN ', Year:4)
GotoXY (28,4) ;Write ('* indicates spare status,,)
TextColor (White) ;
GotoXY (-20,6) ; Write (' YEARS')
GotoXY (32,6) ; Write ('MANUEVERS') ;
GotoXY (70,6) ; Write ('ASCENDING') ;
GotoXY (5,7) ; Write (' SYSTEM *') ;
GotoXY (20,7) ; Write ('REMAINING')
GotoXY, (32,7) ; Write ('REMAINING')
GotoXY '(46,7) ; Write ('ORBIT') ;
GotoXY (55,7) ; Write ('INCLINATION')
GotoXY (73,7) ; WRite ('NODE')
TextColor (Yellow)
GotoXY (1,9) ;
CountLines := 9

Current := Root
While (Current 0) Nil) AND (Current^.Mission 0 ThisMission) DO

Current := Current^.Next

While (Current <> Nil) AND (Current^.Mission = ThisMission) AND
(CountLines ( 23) DO

BEGIN
IF (Current^.Status z 'ACTIVE') OR

(Current^.Status = 'SPARE') THEN
BEGIN

IF Current^.Status = 'ACTIVE'
THEN ThisName := Current^.Name

IF Current'.Status = 'SPARE'
THEN ThisName := Spare + Current^.Name

Age := Year - Current^.Deployed ;
Ramaining := Current^.LifeTime -- Age
Writeln (ThisName:12, Current^.TailNumber:3, Remaining:9,

TenBlanks, ' ', Current^.Manuvers:2:0,
Current .Orbit:11,
Current^.Inclination:12,
Current'.AscendingNode:14)

CountLines := CountLines + 1 ;

END ;(status is active or spare)

Current := Current^.Next

END ; (thismission)

U F CountLines >= 23 THEN
BEGIN

ClearLines (23,25)
CenterLine (24, 'Hit 'C' to continue listing')
"IF Continue THEN SystemAge (Current, ThisMission)

END ; I
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ClearLines (23,25)
TextColor (White)
Center-Line (24, 'Hit any key to continue') ;.Read (kbd,Ch)
TextColor (Yellow)

END;

(allows players to Bee ground swaths for a mission)

OVERLAY PROCEDURE Ground-Track (Root :UnitPtr)

VAR
Current :UnitPtr
ThisMission :stringlO
Quit :boolean
Orbit :,string5
Inc :integer;
Ascending :integer
Stop boolean

BEGIN

Stop False
Quit False
TextBackground (1)
ClrScr
Border 1
TextBackground (1)
Textcolor (White)
Center -Line (3, 'GROUND SWATH SCREEN')
TextBackground (1);
Center - ine (6, '[Cjomm 1
Center line (8, '[Nlav 9
Center-line. (10, '[Wleather '

Center line (12, '[Ilmint '

Center Line (16, 'W(Ajr-ning '

*Center Line (18, 'EQ]uit 0
Center..Line (23,

'Enter which mission you want to see ground swaths of')

Gotoxy (40,24) ; Read (kbd,Ch)

CASE Ch OF

'C, "c' : ThigMission 'COMM'

'N, 'n' : ThisMission :~'NAV'

VW, 'w' :ThisMission 'WEATHER'

'IV, 'i' : ThisMission 'IMINT'
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'S', 's' : ThigMission 'SIGINT'

tAf,'a ." :ThigMission 'WARNING'

I 'q " Quit := True

ENd ; (Cage)

IF Not Quit THEN
BEGIN
Current := Root
GraphColorMode
PutPic (World, 0,200)
GotoXY (10,1) ; Write (ThisMission, ' Ground Swirths')

While (Current () Nil,) DO
BEGIN

IF (Current^.Mission = ThisMission) AND
(Current^.Status = 'ACTIVE')
THEN Trace (Current^.Orbit, Current'.'Inclination,

Current^.AscendingNode, Curr6Wt .Misuion)
Current := Current^.Next

END ; (while)
END ; (not quit)

.REPEAT
GotoXY (1,25) ; WRite ('Add a Hypothetical Satellite (Y/N) ? ') •;
IF Ye -THEN

BEGIN
GotoXY 1(,25)
Write ('Enter Orbit (VLEO,MEO etc)
GotoXY (30,25) ; Read (Orbit)
GotoXY (1,25)
Write ('Enter Inclination (0 - 95)
GotoXY (30,25) ;
Inc := GetInt (StringNumber, 30,25)
GotoXY (1,25) ;
Write ('Enter Ascending Node (-180..+180)
GotoXY (35,25)
Ascending := Getlnt (StringNumber, 35,25)
Trace -(Orbit, Inc, Ascending, ThisMigsion)

END
ELSE Stop := True

UNTIL Stop ;

TextColor (White)
gotoxy- (1,25) ; write (' hit any key to continue
read (kbd, Ch)

TextMode
END ;

(checks ground units)
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(for multiple' satellite capability and automatically assigns ground)

(units to the apporiate satellites)

OVERLAY PROCEDURE AssignSupport (Root : UnitPtr)

VAR
CountLines : integer
Assign : boolean ;
Current, Keep :, UnitPtr
ThisName : stringlO ;
ThisNumber : integer ;
TempName : stringl0 ;
TempNumber : integer ;
Catagory : stringlO ;

BEGIN
CountLines := 0
ClrScr

REPEAT
DisplaySystemCheckList (Root)
Window (1,14,80,25);
Textbackground (0)
clrscr ;

Assign True
Current : Root
Textcolor (white)'
Center._Line (1, 'ASSIGN GROUND'SYSTEMS TO SATELLITES')
GotoXY (5M3) ; WRite ('Ground Control')
Gotoxy (30,3) ;-Write ('Data Processor') ;>
-GotoXY (55,3) -; Write ('User Te~rminal')
-GotoXY (0,5),
Catagory := 'CONTROL'
CountGround (Root, Catagory) ;
Catagory := 'PROCESSOR'
Count-Ground (Root, Catagory);
Catagory :-''USER'
'Count-Ground (Root, Catagory);

Center-L'iie (12,
'Enter "Q" to stop assigning ground units or <CR) to continue')

Read (kbd,Ch) ;
IF (Ch -- 'Q') OR (Ch 'q') THEN Assign := False
IF'Assign THEN

,BEGIN
Window (1,1,80,25)
ClearLines (24,25) ;

Center.Line (24:, 'Enter name of the ground unit to assign ')
Center-Line (25, ' enter tail number ')
.GotoXY (60,24) ; Read.(SearchName)

SearchNumber := Getlnt (StringNumber, 60,25);
Search (Root, SearchName, ,SearchNumber, 'NO')

IF Found-THEN
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begin
Keep := Where

Textbackground (1)
Center-Lifie (12,'aggigned to which satellite '

Center-Line (13, ' which tail number')
GotoXy (55,12) ; Read-(SearchName) ;
SearchNumber :=Getlnt (StringNumber, 55,13)
ClearLines (12,13)
Search (Root, SearchName, SearchNumber, 'No')
IF Found THEN
begin
TempName :=Keep^.kame
TempNumber :=Keep7 .TailNumber

IF Keep^.Kind ='CONTROL' THEN
BEGIN

IF (Keep^.Name ='SUGCT') OR (Keep^.Name 'SUMGCT') THEN
BEGIN

Current :=Root
While (Current 0 Nil) DO
BEGIN
IF (Currenit'.Name =Where.Name) AND

(Where^.Orbit () 'GEO') THEN
BEGIN
Current^ .ControlName := keepa .Namd
CurrentA .ControlNumber := kOepA.TailNumber

END;
Current :z Curreht^.Next;

END;
END

Where^.ControlName :=TempName;
Where'.ControlNumber := TempNumber
Keep.,SuppqrtName :zWhere^.Name;
Keep^.SupportNumber :x Wherc .TailNumber

END

IF Reep^.Kind = 'PROCESSOR' THEN
BEGIN
'IF (Keep'.Name-= 'SUDP') OR (keep^.Name = 'SUMDP') THEN
BEGIN

Current :- Root
While (Current,( Nil) DO,
BEGIN
IF (Current^.Name =Where'.Name). AND

(Where^.Orbit (>'GEO') THEN
BEGIN

Current'.ProcessorName :: eep'.Name
Current^.ProceasorNumber :x Xiep^.TailNumber

END;
Current :. Current^.Next

END
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END

IF (Keep .ame ='MUDP') OR (Keep^.Ne MDP)TE
BEGIN,
Current :=Root
While Current 0) Nil DO
BEGIN
IF Current^.Miggion = Where'.Misgion THEN

BEGIN
Current^.ProceggorName := eep,'.Name
Curreýnt' .Proceggoraumber :=Keep .TailNuiuber

END
Current Current^.Next

END
END;

Where^'.ProceggorName := TempName
Where^.ProcegsorNumber Tempkumber
Keep^.SupportName :=Whire^.Name;
Keep^.SupportNumber :=Where^.TailNumbir

END;

IF Xeep^.Kind ='USER! THEN
BEGIN

IF Keep'.Name ='SUUT' THEN
BEGIN

Current :=Root
While Current () Nil DO
BEGIN
IF Current^.Name = Where^.Name THEN

BEGIN
current^.UserName := Xeep'.*ame
Current'.UserNu~mber :=Keep%.TailNuuaber

END
Current Current^.Next
END ; (while)

END ; (SUUT)

IF Xeep^.Name ='MfUUT' THEN
BEGIN
-Current := Root
-While Current () Nil DO
BEGIN
IF Current^.Mlrsgion = Where'.Miggion THEN

-BEGIN
Current^.UserName := K~epo.Nam6
'Current^.UgerNumber := Kebp^.Ta~i-lNumber

END
Current :Currint.Next;

END ; (while)
END ; (nime = MUMT

Where%.UverName := Temp~ame



Where^.UserNumber :TempNumber
Keep^.SupportName : Where.Name
Keep^.SupportNwmber :- Where^.Tai'lNumber

END ;

END ; (iound2)

END ; (foundl)
END ; (assign)

UNTIL NOT Assign

Window (1,,1,80,25)
END

PROCEDURE Constellation Age..Screen (Root UnitPtr)

VAR
Quit boolean

BEGIN
Quit False
REPEAT

TextBackground (1-)
Clr-Scr
Border
textbackground (1)
textcolor (white)',;
Center-Line (3, ' CONSTELLATION AGE SCREEN )
TextBackground (1)
Center Line (6, '[C]OMM CONSTELLATION- ')

CenterLine (8, '[W]EATHER,,CONSTELLATION') .;
CenterLihe (10, '[N]AV CONSTELLATION ')
Center-Line (-12, '[I]MINT CONSTELLATION )
Center-Line (14,_ '[S]IGINT CONSTELLATION ')

-CenterLine (16,. 'W[AJRNING CONSTELLATION'-)
Center Line (18, '[QIUIT'TO MAIN VENU );
TextColor (White)
Center Line (23, 'Choose the constellation you want to iee')
TextColor (Yellow)
GotoXW- (40,24)
Read (kbd, Ch)

Case Ch OF

IV, cs . ,SystemAge '(Root, 'CoMM')

w'I • System Agl (Root, 'WEATHER')

IN$I,$no :System-Agl (Root, 'NAY')
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lit'ii :Sygtem-Age (Roti, 'IMINT"),

9 :Systemn1ge (Root, 'SIGhkT'-)

*Alaf :Sygtem,,Age (Root, 'WARNING')

IQ$I to :Quit :=True

END, ; (Case)

Until -Quit

EiND

PROCEDURE Chooge-Orbit-Screen '(Root :'UnitPtr)

VAR
Thigbrbit :string5
,Quit : boolean-

BEGIN,

REPEAT,
-Quit := False
Textbackground' '1)
ClrScr
Porderl
Textbackground (1)
Textcolor (White)'
Centei' Line (3, 'TABULAR ORBIT SCREEN');
GotolY (.35M5 ; Write ('YEAR ',, Year:4);
TextBackground (1).
CenteiJLne. (8, '(V]LEO ORBIT' 9
Center, ine (10, '-LLJEO ORBIT
Centerý..'Line '(129 'EMJEO ORIT
Cent.er Line (14i 'MEOIL ORBIT 9
Cenier..Line -(16,9 '[G]E07 ORBIT
Centev.Line (18, "[Qjuit to MAIN HMEN')
CtnterLine (21, 'Enter which orbit screený you want' to see '
GotoXY '(40,23)
Re'ad1-'kkd,Ch)
CASE Ch OF

'IT : V Orbit-Screen (Root, -L10'), ;

'1' Orbit._Scr~eenf -(Root, -'LEO');

ý!* 'I f : Orbii.,.Screenlf(Rot, 'UEO') ;

'0' , lot Orbi~t-Screen'(Root, '-MOL');

'0' , 9g it OrbitScreen-(Root, '030');



'Q'q : Quit True ;

END ; (ASE)

C ~UNTIL Quit;

END,;

(miain deployment procedurte)

PROCEDURE MatchPayLoads..With..Launcherg (Root : UnitPtr)

~VAR
Quit :boolean

BEGIN
Quit False
ClrScr' ,
Ti-xtbackground (1);
Borderl ;.
Textbackground (1);
Center Line '(12-,, '!DEPLOYMENT PHASE'-)
Delay '(2000),

-REPEAT
Tixtb ' ckground, (1)
ClrScr
'Borderl
'TextBackGround (1)
Te-xtcolor .(White)
GotoXY (29,3) ~;WRite ('ýRimaininig Budget', BUDGET:S)
GbtoXY (35,4) Write ('Year ', ear:6), ;

-tektbackground" _7) _;
Cepter,.Line ( 7., '[ll Create a'Composite Satellite') .

qenterLine X( 9, 'E2'] Start 'the Launch Proceass '

Center-Lino 01, 'E3] Display"Unit Attributem
Center_.Lifie (13, '(4]1 Digplay.Orbiti/M1anuevir Satg",)

Cenerine (15, '(5] Constellation Ali Scree '

-Center,.Line 0(7,. '163- Showi Ground 'Tracos );

.Center.;4ihe- (19,, "' QJ Quit toNexct'Phaue #
GotaXY (40,20)
Read (kbd, Oh)

CASE-,Ch OF

'1' f BEGfIN
IF -He~p ,THEM Eelp..Screei (4)
CompositeSatellite Header- (Root)
Coikpquite.Satell1ite, (Root-) ;

'END,
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'2' BEGIN
'IF Help THAE9--H~il pScreen (5)
ClosaucSt '(Root)
IF (Found), AND (-(Where*.Statug ='READY') OR

(where.Status z'PENDIN')1) THEM'-
BEGIN
C~hoose-LaunchSi te '(Root)
Chooge..Launcher (Root, W~here^)
IFI(ASAOk THEN Lau'nch (Root, Where^)

END ; (FOuind)
END;

'3' BEGIN

qenhteLin4- (12,, 'entir name of uhit')
'Centeiý Line (14, 'enter tail niimbr
GotoXY. (50,12) ;, Read (Setrchiftme),
SearchNumber ;:Getlnt (Stringlumber,50,14),

SEN icD( ot Si'~~ m. SearchNuakber, 'YE 'S

'4' dbCooge.-Orbit--Sc-reen (Root)

'15' :ConsUtl-ationjpgeScreen (Root);

'8 :Ground Track (Root)

#27 -BEGIN,
'IF.X4yPreauqid THEM.
BEGI-N
Read (kbd,Ch)
IF Ch, x 15 THEM SystemA.Level-_ommandg (Root)

'END
-END

$'Qso 'q' Quit ::True.

END;

UNTIL Quit

'END;

(main a&cq prod)

PROCEDURE Update Uniftt (VAR ;Root :UniitPtr)

VAR,
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Quit : booloah '

BEGIN
Quit :False
Textbackgrotind (1)
ClrScr,
Borderl
Textbackground (1)
Cnier..laine (12, 'ACQUISiTION PHASE')
Delay, (0,00);

REPEAT
Tektbackiround (1);
clrscr
4orderl
TextýBackground' (1);
TektColor (White),
GotoXY (29,3),'; Writ. ('Remaining Budget ', UDGET:8)'
GotoXY (35.4) ;,'Write ('Year ",Ytar:O)

textbickground (1) ~
Center-Lini 1( 7, '[1] Dis'play'S'atel-lite ACE Screen');
Center..Line- ( ', ' AND Resuable Launchers,
Center Line (10, '1,2) Digplay Ljaunchir ACE Screen "
C-enter-Line 112, "E3] Add Survivability
qGenter-Line (1'4, '(4] Display-'Unit, Attributes
Ceniter'Line (18, '(51, Constelzlation Age Screen '~
Center - ine (18, `(8JiDis'pday--Orbits/Manuiver Sate '
Center Line (20, "(7;1 Show Ground Traces

Cene~Lne(22 '(L~ito Next Phase ' .

GotoXY (40,24)
Read (kbd,Ch)

CASE Oh OF'

'1' ~ 'BEGIN

I F Help'THEN.Hel'pScre*n (1)
Dsp ay.SateI1 iteACB.Sne (ot

END ~

'2' BEGIN,
~IF Help THEN HelpýScreen (2)
Di: playý.ExpendableLa-u'nch'er.ACB'Screen (Root) '

END;

"`3' BEGINC
31F'Help THEN, H*lpScrie~n (3)
AaddSur'vivabiiHty (Root)

'-4' BEGIN
'ClrScr
'CenterL'ine (12, 'enter name of unlit '
Cen'terLine (14', 'enter-tail. number ');
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GotoXY (50,12) ;Read (Search~aim.)
)Searchlumber := GetInt (Stringfumber, 50,14),
Search ~(Root, SearchName, SearchNuimber-, 'YES')

END ;

'5' :ConstellationAgeScreein -(Root)

'6': Choose OrbitScreen (Root)

'7' :Ground-Track (Rbot)

#27 :BEGIN,
:IF 'J 'eyPregged.THEN

BEGIN
-Read (kbd,Ch),
IF -Ch *15 THEN Sygtemi LeVel oads(ot

END;

'Q,', q' Quit -True

END

UNTIL Quit

END

(called at year start, charges all: active pads and ground units)

PROCEDURE Assess ONCogst (Root :,UuiitPtr)

VAR
Current :UnitPtr;

BEGIN
Textbackground. Al)

Porder 1
'T'tback0i6und (1) 1;
'Center Line (12, tASSESSING O&M COST -S FOR GROUND UNITS AND PADS')
Go~toXY. 433,14) ; Wri~te, ('FOR YEAR.'. Year:5)
Delay (2OO0), o,-
4Curr-ent, Root
WHILE (Current 0' Nil) DO

IF, (Cdirrent^.Misgioni 'PAD'-) OR (Cutrrent1ýMiguion, 'GROUND')
AND (Current^;Statug = 'ACTIVE') THEN.
BUbDGT :. BUDGET - Ctrrent^.OMovt

'Curr-ent :z',Current'.Nekt
ENDf- (while)



END;

fif .dontrol node is complete assigns all, unitg)-

PROCEDURE Ass ign'Ground Node (Root :UnitPtr ;Node 9t~ringlO

Name :stringlO ;Number integer)

VARI

BEGIN
Current ::Root
While Current'() Nil DO

BEGIN
IF (Current.-Misuion 0'LAUNCHER') AND,

(Currint^.Migsion 0'PAD') AND.
(Curi'~ent^.Misgion 0'GROUND') THEN
BEGIN
'IF Node:= 'CONTROL' THEN

BEGIN-
Current`.ftntrolNaie := Name
Curre4ntControlNumbdr 1;

END;
ENd

Current Current^.Next
END

END

PROCEDURE CheckSupport (VAR Root :UnitPtr),

VAR
Current : UnitPtr
NumCGCT, NumCMGCT': integer
CompleteCGCT., dompleteCMGCt, HaveCSOC boolean

BEGIN
NuniCdCT .:,=-0 ; NumCi1GCT := 0
C66ple~teCGCT.,: False ; CompleteCMGCT'.:= False ;HaveCSOC :=False
-Current :- Root
,Whire Current 0) Nil DO

BEGIN,
IF Current^.Mitsibn 'GROUND''THEN

BEGIN.
IF (Current^.Name?= 'COOT!) AND

(Current^.Sýtatug. - 'ACTIVE')- THEMN
NuIICGCT := NuniCGCT + 1

IF (Cirrent %Name. 'CMGCT'-). 'AND
(Current^.1tatus ' ACTIVE') -CHEN
NuOCMOCT -., NWuCMGCT + 1

IF, (CurrentA.Name = 'CSOC'), AND
(burrent^.Siatus 'ACTIVE') THEN
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'HaveCS0C :~True;

END ;(mission Ground)
Current :=Current-^.Next- I

IF (NurnCGCT )= 4) OR ((NurmCGCT >z 3) AND HaveCSOC) THEN'
Com-pleteCGCT :=True-~ELSE CompleteCGCT :=Falge

IF' (NumCMUCT )=4) OR ((NumOMGCT' >= 3)-AND HaveCSOC') THEN
-CompletveCMGCT' := trua. ELSE CompleteCMGCT :=Falge;

IF CompleteCMGCT
THEN AgiignGround-Node (Root, 'CONTROL!, 'CMGCT', 1)

ELSE
IF CohinpleteCGCT

THEN AsgignGround Node (Root, 'CONTROL', 'CGCT', 1)-

Current Root
Whilc Current 0 Nil DO

BEGIN
IF (Current^.-Migaion ()'GROUND') AND:

(Current^.Migsion 0) 'LAUNCHER')
AND (Current'ý.Mission () 'PAD') THEN

BEGIN
IF HaveCSOC THEN

BEGIN
Current^.ProcesgorName :='CSOC' -;

Current' .-ProcegsorNumber -: = 1
END ~

IF (Current^.ControlName 0) 'Y AND
(Current^. :ControlName 0> 'NONE') AND
(Current 'ý.-Proc'eggorfnae 0 ''Y ;AND
(Current^.' ProdeinorName. b "NXONE') AND
(Current^. UserNa_ me 0 "') AND
(Current^.UserName 0 'NONE') AND
(Curient Statug '-PRObUCTION',)
-THEN' Current^ .Statu : '-READY.'-

END;
Current *=Current^.N~ext (not grouhd/launcher/pad)

END- (not ni-l)

END

(checks databge for new-fegible units)

PROCEDURE Updat~eBuyable '(Root :UnitPtr ;ThigMiggion 9tringlO
HigbTechLevel integer)

VAR
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Current : UnitPtr

BEGIN
Current := Root
WHILE (Current 0 Nil) AND (Current'.Migsion 0) ThisMiggion) DO

Current := Current'.Next

WHILE (Current 0> Nil) AND (Current^.Mission = ThigMisgion) DO
BEGIN

IF (Current^.TechLevel = HighTechLevel + 1) AND
((Current^.Status = 'NONE') OR (Current^.Status
THEN Current^.Status := 'FEASIBLE'

Current := Current'.Next
END ; {while)

- END ;

,OVERLAY PROCEDURE AsgignGroundSupport (Root UnitPtr)

BEGIN
Textbackground (1) ;
CIrScr
Borderl
Textbackground (1) ;
Center Line (12, 'ASSIGN GROUND SUPPORT ELEMENTS TO SATELLITES')

--*i GotoXY (33,14) ; Write ('FOR YEAR ', Year:5)
Delay (2000) -;
IF Help THEN HelpScreen (7)

-REPEAT
CheckSupport (Root) ;
AssignSupport (Root)
Window (1,1,80,25);
CheckSupport (Root) ;
ClearLines (25,25)';
-Center Line (25,

'Do you want to assign more ground&units (Y/N) ? ');
Read (kbd,Ch). ;.
IF (Ch- #27) AND KeyPresseri THEN

BEGIN
-Read -(kbd,Ch)
IF Ch- W15 THEN SystemrLevel Com•iands (Rbot)

UNTIL Ch IN ['N' ,

END

i: 1158



OVERLAY PROCEDURE GetTechLevel (Root UnitPtr)

VAR
Current : UnitPtr
ThisMigsion : stringlO
HighTechLevel : integer

BEGIN
Textbackground (1)
CenterLine (12,
Center Line (12, 'UPDATING 'FEASIBLE* SYSTEMS')-
Delay (2000) ;

Current := Root
While (Current () Nil) DO

BEGIN
ThisMission Current'.Misnion
HighTechLevel 1 ;
While (Current <> Nil) AND (Current^.Mission ThisMission) DO

BEGIN
IF ((Current^.Status = 'PRODUCTION') OR

(Current^.Status 'READY') OR
(Current^.Status = 'ACTIVE') OR
(Current^.Status = 'PARASITE') OR
(Current^.Status = 'SPARE') OR
(Current^.Status 'DEAD')) AND
(Current'.Te'chLevel > HighTechLevel)
THEN HighTechLevel := Current,.TechLevel

Current := Current^.Next

END ; (while thismission)

Update-_Buyable (Root, ThisMission, HighTechLevel)

'END ; {while not nil)

-END;

OVERLAY PROCEDURE Advance (Root UnitPtr VAR WorkUnit Unit)-

VAR-
ThisStatus : stringll
-ReusableLV : boolean

,BEGIN

WITH WorkUnit DO
BEGIN

IF (WorkUnit.Mission 'LAUNCHER') AND
((WorkUnit.ReuseField = 'REUSEABLE') OR
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(WorkUnit.ReuseField 'RECYCLABLE') OR
(WorkUnit.ReuseField 'R') OR, (WorkUnit.ReuseField = 'C'))
THEN ReuisableLV : True
ELSE ReusableLV := False-;

ThisStatus := Status

IF (Mission 0> 'LAUNCHER') OR (ReusableLV) THEN
(expendables different)

BEGIN
IF (Mission = 'GROUND') OR (Mission = 'PAD') THEN

BEGIN
IF (ThisStatus 'PRODUCTION')-OR

(ThisStatus = 'DEVELOPMENT'-)
THEN Status := 'ACTIVE' ;

END ; (no LAU phase for ground or pads)

IF ReusableLV THEN
BEGIN

IF ThisStatug>= 'FEASIBLE' THEN Status : 'DEVELOPMENT'
IF ThisStatus = 'DEVELOPMENT' THEN

BEGIN
Status :-'ACTIVE'
NumActive 1

END ;
Update := -1

END

ELSE (not reusableLV)
BEGIN

IF ThisStatus = 'FEASIBLE'
THEN CheckjIofjecond_Copy (Root, WorkUnit)

IF ThisStatus = 'RESEARCH'
THEN Status := 'DEVELOPMENT'

IF ThisStatus = 'DEVELOPMENT'
THEN Status := 'PRODUCTION,'

Update := -I
END ,:, (not reusable)

END {milssion not launchar or xi reusable);
ELSZ (expendable -lauahers)
-BEGIN

NuinAcitive ive *-ProdActive

Prodkctive : vNtiProd
-NuProd := DevProd
DevProd :='Hold, ;
Hold, 0.

END ; (launcher)

0(With)



END;

PROCEDURE UpdateSysterig (Root : tnitPtr)

VAR
Current :UnitPtr

BEGIN
Where Root
Current :=Root
While Current 0> Nil DO
BEGIN
IF Current^.Statug 'SPARE' THEN

Current^.LifeTime :=Current^.LifeTime + 1
IF Current^.Update, > 0

THEN Current^.Update :=,C-urrent^.Updatk --1l;
IF Currentý'flpdate& 9 THEN Advance (Root-,, Cren ,t,^
Current Current^.Next
Where,e; Where^.Next

END;

-END;

PROCEDURE UpgradeUnitg (Root :UnitPtr)

BEGIN
Border
Tekt~background "(1)
Cinter,'Line (02,'');
CenteriLsine (12, 'UPDAT-ING .UNITS PURCHASE/UPGRADED LAST TURN')
,Delay (2000),
Ypdte Systeki (Root)
Ge~tTechLevel (Root)

END;

{c~al lefat yoa gtartiJ

PR6#OCEDUR 04iteGlobal Variables (Root.: UnitPtr)

*i~renti UnJitPtr

*I1EGlt
TUrtbackground 4( 1)-;
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Year := Year + 1
CenterLine (12, ' ')
CenterLine (12, 'UPDATING GLOBAL VARIABLES') ;
GotoXY (33,14) ; Write ('FOR'YEAR ', Year:5)
Delay (2000)
Current := Root
While Current () Nil DO

BEGIN
IF Current^.Mission = 'PAD' THEN

Current^.NumRemaining := Curren^.'LaunchRate
Current := Current^.Next

END

BUDGET := XBUDGET [Year]
Check Fai'lure (Root)

END,;

( main program )

BEGIN
dClrScr
Root ; =Nil ; Head Nil ; Quit : False .; Found : False
MultipleLaunch : False
Copy := False ;. NASAOK : False-
Where := Nil ; Year := 1986 ;
RemWeight :- 0 ,; LiftWeight := 0
Help :-False ;

Borderl ; Border2
Textbackground (1)
,Window (20,6,59,19)
'clrscr
'Gotoxy (18,2)- ; WRite ('ADAM')
GotoXY (9,41 ; -Write, ('Acquisition Deployment') ;
-GotoXY (12,5) ; Writi. ('And Nanuevering')
GotoXY (13,7) ; Write ('THE SPACE GAME'-)
TextCOlor (White) ;
GotoXY (14,9) ; Write ('Developed By').;
GotoXY (12,10) ; Write ('CAPT. JEFFHEIER')
Gotoxy (8,12) ; Write ('Graduate Space Operations')

* GotoXY (4,13) ; WRite ('Air Force Institute of Technology') ;

Delay (6000)
Window (1,1,80,25) ;
Clrscr ;,

DrawWorld
Textbackground (1) ;
qClrscr ;
Help_,Screen (0)
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Border ; Textbackground (1)Y
'Center Line (1-2, 'Enter L to load the database ');
Read (kbd,Ch)
IF (Ch= W) OR (Oh "1') THEN.LoadList (Roo.t)

Center-Line (16, 'Enter "H' to activate the-Help Screens') ;,
,Read (kbd,Ch) ;
IF Ch IN ['H',"h'] THEN Help := True ELSEHelp := False
IF Help THEN Help._Screen (6) ; (game explanation)

-- •- REPEAT
,Randomize
Textbackground (1) ;
ClrScr
Borderl ;,
teXtbackground (1) ;
GotoXY (30,12) ; Write, ('BEGINNING YEAR ',. (Year + 1):5)
Delay (2000) ;
UpdateG1obal-Variables (,Root), ;
Upgrade-Units ,(Root) ; (purchased.-last t-urn)
Update_Unitg (Root) ; (will take effect nextr turn)
AsuignGroupd_Support (Root)
Assess'ONCosts (Root)
"MatchPayloadsWithLaunchers (Root)

. ~Textbackground (1), ;-

ClrScr
Borderl
textbackground 1(1) ;:
IF Year 1998-THEN Center-Line (12i 'GAME OVER') else
CenterLine 1(12, 'DO YOU WISHTO CONTINUE TONEXT 'YEAR'? ') ;
Read (kbd,Ch);
IF (Oh = *i27) AND KeyPressied THEN-'

BEGIN

Read (kbd,Ch) ;,
1IF Ch 0 *15 THEN System_4evelCommands (Root)

END ;

UNTIL (Ch, 'N') OR (Oh 'n') OR (YManir- 1996)

END.

-(Yes -is, Used, on- all yens/no ques tionif to the user),
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-FUNCTION, Yes boole~an
begin

Read (kbdCh)
IF Ch- In t'Y' Y, THEN Yeg :' True Elae Yes- False

(Continue is 'useld on all continue questions 'to the user)

FUNCTION Continue : booliant
begin

Read .(kbd,Ch)
'IFCh IN P'C', 'c'] THEN Continue .!=rui ELSE-Continue :=~ False

lCenter-Line' cen'ters the' tine on~ the screen)

AROEDURE Center-Line (Row-: integer ;Line :'stiringWo
VAR
1,J :integer

BEGIN
TextColor '(White),
I :=.Length (Line)
~J :- Round ~((80 V I / 2)
GotoXY, (J,Row) ;Wr~ite (Line)
Textbolor ('Yellow) '

*END;

(Borderl1'and Border2 draw a border .around 'the screen)

OVERLAY Procedure Borderl ~
var i :integer
begin
clric~r
textbackground. white)
for i := 1 to 25 do'
begin
gotoxY (79,i)
write C''

e*nd;
,for i1 1 to 25 do
begin
'gotoxy (1,i) ;,write C''
end,.
gtoxy 11,1'-) ; cireol ;

end;

-bVERL;AY- Procedure Border2'
vair i : integer

begin-
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gotoxy (3,i) ;write C
gotoxy (77,i) writel,
end
for'i :=3-to 7,8 do.

gotoxy (i ;2) ;write V'')
gjot'oxy (i,24) ;write, C')

end;

(ClearLines clears the screen bitwc~en the line numbers passed- to it),

PROCEDURE ClearLines (First,Last .integer)

VAR
I1 integer

BEGIN,
'For IJ: First TO LastIDO

BEGIN
GotoXY- (1,I) ;

ClrEOL-
END

(GetInit is used to ensure t he user does not enter a characteir for an )
(-integer value-, else the, program bombs)'

'FUNCTION Melt(ST stringlO ;X,Y Integer~) :Integer
V"R
k : -integer
Result, : integer;

BEGIN
REPEAT
GotoXY (1,Y), ; W~ite 41
Go-toXY (XY)
Read ,ST
Val' (SST, 1, Result);
IF'Reault =0 T HEN Getlnt ::
ELSE
BEdIN,
-GotoIT -CX,,!) ;,'Wiitt ('-Enter V), M Wite (Chr(7)
p- Dray (2000),

.END
UNTIL lesult =0

ENDS

(LoadList loads the database from the disk.-Liit- must have been cfeated)
(within- a pascal, enviro6nment due to the linked hait structure)



-PROC0EDURE toadLigt (VAr Rý*oot UnitrW

VAk
foi'kftme String[3.6]
Workvile :UnitFile
Currenit UnP~t-i

I~ intdeger;
OK :',boolvani
Quit : boolrean

BEGIN
Quit := False
REPEAT-
TextBabkground, (1)
CirScr
Borderl1
TextBackg-round (1)
C6n~terLine (12, ý,Please enter the fi le-naim as *i.d'&t)
_GotoXY (35ý,14),
Read "(Workiame)
IF Length (Wor~kName) 0O THEN (hit -(CR> -only to abort load-)

BEGIN-
Cl*&rLines (10, 12),
"Quit. := .Truii

END
-ELSE,

Assign. (WorkFile.,Worklame)
(8~)Reset (WorkFile) ; z(#I+)

IF 1blesult 0" 0."THEN, ('0-- x OK; 2;55' File -,Not 'Found

CenterLine (12, 't hat file does not exist. Check Spelling")
OK : False.

ELSEJOK True

UNTIL OX OR'1Quit
If NOTQuit, THEN

,BEGIN'
Current := Root;
IF Root - 'Nil THEN 1fi list is. cuir~rently -empty

BEGIN
NEW (Root) I (loa-1 first unit- to Root"
Read ̂ (WorkFile,ERootl)
CW-rent : Root -; Read, a Current.

END (if, 17ist-,is not empty,, find the end: 11
ELSE'WH!LE 'Current 0 Nil DO Current := Current^.Next,
IF- loot .Next'( Nil, T(EN, -if file 'contains, -more -than A -r-ecord)-
REPEAT.

'Nevi (Cu~r*AVn.Next) ; read- and units to list
Cuiprint :Current^.Next, I unt il a.uvit'VPs next field)
"htad (Vork~ilk,-Current') (comes Mop Nil

UN-IL, Current'.Next F 1NiI



Clogs- (WorkFire)
END

END;

fShowllnit, is used to 'display the current statuie of a unit's attributes)

(Each miggion'type -has its own fields)-

OVERL.AY PROCEDURE, Sh-owUnit (VAR WorkUnit :Unit );

VAR
I :integer
Current, 1: Uihitttr
-Last :UnitPtr;

BEGIN
tex~tbackground (1)
CqlrScr
do~toXly (1,1)

Wi~th WorkUnit DO
BEGIN
Wiiteln (:4 isstion: ',Mission),-

Wziteln (')Name: ',Nime);

iF-'Migion -m LUýNCHER' THEN
BEGIN

Sriteln (')> Tail Number , TailliumbOr)
Wiitelf-C'» Reusable Typ ReuseFieild)
IF (Rougtkield = '*RE*USA'BLE') -OR (ReLuaeField 'RECYCLABLE') OQR-

(ReuseField = 'R'-) OWReugfiField = ',C'3- THEN,-
BEGIN

Writein '»Annual'.Sorti'es .lef t ',Sorties);

Wz'itin, 0')). System Launches Left ',RcaUses)

Writeln ') Launch/Refurbish Cost ',MONoit)-
Wr ite In ('.) Satue ' Stattw)

END
-ELSE

- BEGMN
Writeln. 4' Active , Nun~ctive4)
WRitein I) # Prod-Active ' FiodActivi)
Writein. V» Pr'oduction ' N, MumP'ro6d),
-writefin('f>), - Dov-Prod ' DivProd)
*i~tein, V'- 'Developpkot ' Nu ev

END;
Writein C'» ,Relability ',Rlaiiy22

W~itln ('»4ý R&D-Cost I'MRCbst)
riv'ite In c!-'>) AC Cosm' 0Q st

W itl-'(,)> NntVLEO LO50
*1rtelw >') -M*SC to LE ' ,. vLEO5

;w'tl C'»Masst to'LEO ' MO5O
'Writelh (')-Mass to.:DL GEO'- 0 EO~)

Writeln C'»- Updati-' Update)



Wýritein I')) Tech Level ',TechLevel)

END,;

'IF 'Mission, = 'GROUND' THEN
BEGIN'
'Writein C')) TailNumber: ',TailNumber)'

;-Wi'tein C'> Type: ',Kind)

Wri tein (')Li feTime,:ý LifeTime);
Writein () epyd:,, Deployed);
W~ritelp V">) R&D C6ost: ',RDCOgt)-

0Writein V')Y ACQ Cost: ,.ACQCost).-

Writeln', U>',)) Statuti Status)
Writein V')>) O&M Cost,::. ' ,Mogt)

Writein V'>) Supporting: ' ,'SpportName)

Writeln, U)), Tail Numnbe~r.:' SupportNumber)
Wr t en U)V') Update' ' Vpdate)-
'Writeln VU>) Tech Level ',TechLevel')

f~iss:~ion ='PAD' THEN'

-BEGIN

WRitelfi(V>> Location: ',Location)

Writelin V'>) Status: ',Status)

Witel V C'» 4pd te: ',.Upoate),
A .Wliteln V')) R&D Coat: ',RDCost')

WRitalh O')) ACQ 'Co's.:' AbQdost)'
cWRitelfi'C') O Coat: ', OCost)'
VWriteli, C'>) Launiches/Year ' Launc~hRate)
Writeln C-")> Launc hes/Rem ',NumRemainihs)'

<END;

IF D (Mission 0> !,GNOUER !) AND, (Mission 0 'PAD') THEN

A A BEGIN

.40z~teln (1)> TailNumber: ' ,Tai~llumber)
Writelh V')> Mass:', as:O

*Writ-eln C'» 4fTi me: I Li f Time)*:
Writeln 1')>Y Deployed: '- Deploye)

AWrtln ('V45 A&D "Cot ' V. RDCdst)

- - WrOitailn r'A» Y-Status ',Sttis ;

Incln O rinion6:bit )

ýýktern' C')> 'tin; Inclination
A Writen U» Af 'eing Node: ',As cendingNode
,Writ'elin C') Upae '4 Update

'Writein (V) > Tech Lejel: ' TichLevel)
A, i*A ~ r n '(t')Y Controller: ' ConfýolName)

* - Writelnf -V A CdntiolNumber)
Writeln V')) Processor: Processorae

A -Writeln 'U>-*' Proceisoriumber)
-Writein- ("> sr , UserNaie)

*-------Witein (')> *' UerNumber)



*triteln C);) Add-On,: 1' AddOriNamel);
Wi'iteln C')) IAddOnlurni)

Wri-tein C'» Add-On 2 ', AddOfNlame2)
'Writein r'> *' AddOnNum2),

GotoXYf (40,1)
Wri~te (')) Add-On :3 ',AddOnNamie3 ; GotoXY (40,2);
Write 0'))I' AddO'nlum3) ; otoXY (40,3);
Write, (',>) Add-On : 4 ',AddOnName4) ; Got6XY (40,4);
Write C')) AddOnlum4) ; GotoXY (40,5)';
Write- ) Add-On : .5 ,Adi~n'Nane5,) ; GotoXY (40,0);
Wr ite V)' ' , AddOnNum5) GotoXY (40,7) ;.
Write (')Ant'i-jam 'Data ,Anti'JarnDataLink) ; Got6XY (40,8)
write (')Low Anti-wJam Corn' LowAntiJam~omLink) ;GotoXY (40,9)
Write 0>) Mied Anti-Jaim Com-'' MedAntidam~omLink) ;GotoXY (40,10)
Write U>).Hii 'Anti-3am Corn' HighAntiJamComLink) ;GotoXY 1(40,'11Y~
Write '(')>- 15, Day Autonomy Autonozmyls); ; GotoXY (40,.12)
Write >)180 Day Autoinioimy ', Autonomyl8O) ; 'GotoXY (40,13)
'write ('>Iof Manuverg Maniuveri:2:O) ;GotoXY (40,-1'4)-
END

IF Mission 'C0MM! THEN
-Wr~ite ('> Channels: ',Channels:6:0) ~

IF Mission.,' 'WEATHER' THEN
BEGIN

Write ('Y> DownLink ~ ',DownLink')

GotoXY(40,15);^
Write ('>> Da-yVideo ',DayVideo)

Goto(Y (40., 18)
Wri-te (U>) NightVideo ,NightVideo)

GotoXY (40,17)
Write ('>> DayImage ,DayImnage) .

GotboXY J40,18) ;

Write ("Y'> NightImage ',Night-Image) ~
GotoXY (40,19),;
Write (U>) Temp ' Temp)
GotoXY (40,2);
Write ('4) Solar ~ S~ olar)
'GotoXY (40,21T)

END:;

IF Missicn- INA#' THENt
BEGIN

Write '»Accuracy ',Accuracy)

GotoXY (40,15);
'Wirite U»Y Position ,Pogition:5:2-)

GotoXY (40,18);'
Write C.'» Redundancy ',Redundancy)

GotoXY (40,17)
END

IF kission 'IMINT' THEN
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BEGIN
Write ('>)> DoWnLink ',DL~ink)

GotoXY (40,15);
Write ('>> DayVideo ' ,DVideo)

GotoXY (40,16);
Write (U>> NightVideo , NVideo)
GotoXY (40,17)
Write (U>> DayImage ' DImage)
GotoXY (40,18)
Write U)>NightImage ,Nlmage);

GotoXY (40,19)
END;

IF Mission 'SIGINT' THEN
BEGIN-

WRite ('4>> Data Link ,DataLink) f
GotoXY (40,15);I
Write ('>> Signal Identidy ',Signal)

GotoXY (40,16)
END;

IF Miss ion -'WARNING' THEN
BEGIN

Write ('>> Aircraft ',Aircraft)

GotoXY (40,1-5).
Wri~te V>» ICBM ,ICEMY

,GotoXY (40,16)

GotoXY (40',17)
-write ('>> Target ',Target);

GotoXY '(40,18);
Write -('>> Count ,Coquit)

GotoXY (40,19)
END

IF Mission = 'FFENSE" THEN:
BEGIN

W~iite ('Y> Affect LEO ,Low~rbit)

GotoXY. (40,15)Y
Wtite ('»> Affect MEO ',MedOrbit)

GotoXY (40,16)
'Write ('» ý.Affect GEO/HEO HighOi'bit) ;

GotoXY (40.17)
Wki~te ('>> Ground Tarxgets' GroundTarget)
Got0:XY (40,18)Y
Write 0>> AirCraft ',Pl~anes)

GotoXY (40-,,19)
Write (')> Time Urgent- l imeUrgent)
GotoXY (40,20)

ENDP

'IF Migsion 'DEFENSE' THEN
BEGIN

.Write ('>> Affect Boost Phase , Boost),
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GotoXY (40,15)
Write ('>) Affect MidCourse Phase ', MidCourse);
GotoXY (40,16)
Write (')> Affect Reentry Phase , Reentry)
GotoXY (40,17) ;
Write ('>) Affect Aircraft ' , AC)
GotoXY (40,18) ;
Write ('>> Affect Cruise Missiles ',

CruiseMissile)
GotoXY (40,19)

END ;

Cl'earLines (25,25) ; Center-Line (9, 'Hit any key to continue')
read (kbd,Ch);
END
END

{Search is called every time an assignment is made. It sets the)
(global variable *Where* which points to the desired unit. If the)
(unit is not found, a message is flashed to the user)

PROCEDURE Search (VAR Root *:UnitPtr ; SearchName stringlO
SearchNumber : integer ; Display stringS)

VAR
"Current : UnitPtr
Last : UnitPtr
Show : boolean

BEGIN
Found := False
Current := Root
Where := Root ;
IF Display = 'YES' THEN Show True

ELSE Show 1z False ;

WHILE (Current 0> Nil) AND ((Current'.Name 0 SearchName)
OR. (Current'.TailNumber 0, SearchNumber)) DO

BEGIN
Last Current
Where Where'.Next
Current = Current^'.Next ;

END ;

IF (C6rrent^.Name = SearchName) AND (Current^.TailNumber SearchNumber)
THEN Found := True ;

IF Found AND Show THEN ShowUnit (Currenti)
IF NOT Found Then

BEGIN
ClearLines (23,25)
GotoXY (28,23) ; Write (SearchName.:10, SearchNumber:3, '- not found')
Textcolor (White)
Center.Line (25, 'Hit-any key to continue') ; Read (kbd,Ch)
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Textmolor (Yellow)
END

END

{Add-Survivability modifies the survivability fields of units.)
(It checks the current acquisition status of the unit and determines)
(if it can be updated. Only units in feasible, research, and )
(development stage can be modifed. Units in development stage -must I
(either pay 50% more for mods or delay an extra-2 years in acq. cycle)

OVERLAY PROCEDURE Add-Survivability (VAR Root _ UnitPtr)

VAR
Quit : boolean
Amount : real ; Diff : real
FuelLoads integer ;
WorkUnit : Unit ;
OriginalMass : real ;
Gotl, Got2, Got3, Got4, Got5, Got6, Got7 stringf[2];
AutonomylSMass : integer ;
Autonomyl8OMass : integer ;
FuelMass : integer
Modify : boolean
LateCost real

BEGIN
Gotl :'';Got2 :=";Got3 :=";GOt4:=';

: ~Got5 = ';Got6 : ;Got7 :

Quit.' False
LateCost-:= 1.0
Modify := Tue .;

TextBackground .(l)- ;
ClrScr
Borderl ;.
TextBackground () ;
CenterLine (4, 'ADD SURVIVABILITY FEATURES')
CenterLine (12, 'Enter •iame of unit to be made survivable )
CenterLine (14,` Tail Number ')
GotoXY (65,12) ; Read (Se&rchName)Ž ;
SearchNumber := -Geti.nt (StringfNuber, 65,14)
Search -(Root, SsaidhName, SearchNumber, ýYES')

IF Found THEN
begin
IF (Where".AntiJambataLink 0 'X') AND ,(Where^.Status 'RESEARCH') OR

(Where.';Status = "DEVELOPMENT') AND (Where>.Status 'FEASIBLE5))
THEN (can upgrade)

BEGIN
IF.-.where-.Status = 'DEVELOPýENT' THEN

BEGIN
CLoarLines (22,25)-
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CenterLine (22,
'Modifying satellite in DEVELOPMENT Stage is costly');

CenterLine (23, 'Enter '1" for a two year program delay ') ;
Center Line (24, 'Enter 2' for a 50% cost overrun on mods')
Center-Line (25, 'Enter "Q" to not modify the satellite ')
Read (kbd,Ch) ;
CASE Ch OF

'1' IF Where^.Update • -1 THEN Where^.Update . 99
ELSE Where^.Update := Where^.Update + 2 41,

(if not being updated, flag for check budget)

(in check budget, update--99 -- update x 4)

'2' LateCost 1.5

Q9,I q : Modify False

END
END

IF Modify THEN
BEGIN

IF Where'.AntiJamDataLink = 'Y' THEN Gotl : '
IF Where^.LowAntiJamComLink = 'Y' THEN Got2 = +'
IF Where^.MedAntiJamComLink = 'Y' THEN Got3 : +'
IF Where^.HighAntiJamComLink 'Y' THEN Got4 :- '
IF Where'.Autonomyl5 = 'Y' THEN Got5 : '

IF Where^.Autonomyl80 = 'Y' THEN GotO : 4'

IF Where^.Manuvers ) 0 THEN Got7 : z '

AutonomylSMass := Round (Where^.Mass I 0.2)
Autonomyl8OMass := Round (Where^.Mass I 0.3)
FuelMass := Round (Where^.Mass 1 0.3)

REPEAT
ClrScr
TextBackground (1)
Center-Line (1, 'ADD SURVIVABILITY FEATURES')
TextColor (Yellow)
Center-Line (2, ''+" Indicates unit already has that method')
GotoXY (10,4) ; Write ('SATE!LLITE ', Where^.Name:1O, Where^.TailNumber:3) ;
GotoXY (40,4) ; Write ('MASS: ', Where^.Mass:6:0)
GotoXY (60,4) ; Write ('BUDGET: ', BUDGET ) ;
TextColor (White)
GotoXY (20,6) ; Write ('Method') ; GotoXY (68,8) ; Write ('Cost')
GotoXY (19.7) ; Write (' ---------- ') ; GotoXY (67,7) ; Write ('-......-') ;
TextColor (Yellow)
GotoXY (3,9) ; Write ('[1] Anti-jam/nuclear protection on') ;

Write ('data/control links')
Gotoxy (60,9) ; Write (Goti)
GotoXY (69,9) ; Write (Round (0.3 * Where*.RDCost))
GotoXY (3,11) ; Write ('[2] Low anti-jam/nuclear protection')

WRite ('on CON links') ;
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GotoXY (60,11) ; Write (Got2)
GotoXY (69,11) ; Write (Round (0.1 * Where4.RDCost))
GotoXY (3,13) ; Write ('[3] Medium anti-jam/nuclear protection')

Write ('on COM links')
GotoXY (60,13) ; Write (Got3) ;
GotoXY (69,13) ; Write (Round (0.2 * Where^.RDCogt))
GotoXY (3,15) ; Write ('[4] High anti-jam/nuclear protection on')

Write ('COM links')
GotoXY (60,15) ; WRite (Got4)
GotoXY (69,15) ; Write (Round (0.3 u Where^.RDCost))
GotoXY (3,17) ; Write ('[5] Laser/nuclear hardening and 15 day autonomy')
GotoXY (60,17) ; WRite (Got5) ;
GotoXY (69,17) ; Write (Round (0.3 * Where^.ACQCost))
GotoXY (3,19) ; Write ('[6) Laser/nuclear hardening and 180 day autonomy')
GotoXY (60,19) ; WRite (GotO) ;
GotoXY (69,19) ; Write (Round (2.0 * Where*.ACQCost))
GotoXY (3,21) ; Write ('(7] Satellite manuverability (cost/maneuver)')
GotoXY (60,21) ; WRite (Got7) ;
GotoXY (69,21) ; Write (Round (0.3 * Where^.ACQCost))

Center-Line (24, 'Enter 1-7 or VQ to quit ')

Read (kbd,Ch) ;

OriginalMass Where*.Mass

CASE Ch OF

'p1 BEGIN
Amount := (Where^.RDCost div 2) * 0.3 a LateCost
IF Where'.AntiJamDataLink = 'Y' THEN

BEGIN
Where^.AntiJamDataLink := 'N'
BUDGET BUDGET + Round (Amount)
Gotl

END
ELSE
BEGIN

IF (BUDGET - Amount) )= 0 THEN
BEGIN

Where^.AntiJamDataLink :z 'Y' ; Gotl '

BUDGET :x BUDGET - Round (Amount)
END

ELSE IF (BUDGET - Amount) < 0 THEN
BEGIN

ClearLines (24,25)
CenterLine (24,

'CANT AFFORD IT LOOK AT BUDGET ');
CenterLine (25, 'hit any key to continue')
Read (kbd,Ch)

END

END ; (doesnt allready have)
END
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'2' BEGIN
Amount 2(Where^.RDCost div 2) N0.1 1LateCogt
IF Where^.LowAntiJamComLink 'Y' THEN

BEGIN
Where^.LowAntiJamComLink := 'N'
BUDGET BUDGET + Round (Amount)
Got2

END
ELSE
BEGIN
IF (BUDGET -Amount) >z 0 THEN

BEGIN
Wbere^.LowAntiJamComLink := 'Y

BUDGET BUDGET - Round (Amount);
END

ELSE IF (BUDGET -Amount) <0 THEN
BEGIN
ClearLineg (24,25)
Center Line (24,

'cant afford it look at budget');
Center Line (25, 'hit any key to continue');
Read (kbd,Ch)

END;

END ; doegnt aliready have)
END;

'3' BEGIN
Amount (Where'.RDCogt div 2) 10.2 ILateCogt
IF Where^.MedAntiJamComLink 'Y' THEN

BEGIN
Whe'e^.MedAntiJamComLlnk := 'N'
BUDGET :x BUDGET + Round (Amount);
Got3

END
ELSE
BEGIN
IF (BUDGET -Amount) )w 0 THEN

BEGIN 4
Where^.MedkntiJamComLink :='Y',
Got3 := ' +
BUDGET :=BUDGET - Round (Amount)

END
ELSE IF (BUDGET - Amount) ( 0 THEN

BEGIN
ClearLineg (24,25)
Center Line (24,

'cant afford it look at budget')
Center-Line (25, 'hit any key to continue')
Read (kbd,Ch)

END
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END ; (doesnt already have)
END ;

'4' BEGIN
Amount (Where^.RDCogt div 2) * 0.3 ' LateCost
IF Where^.HighAntiJamComLink = 'Y' THEN

BEGIN
Where^.HighAntiJamComLink :- 'N'
BUDGET BUDGET + Round (Amount)
Got4 :z

END
ELSE
BEGIN
IF (BUDGET - Amount) )= 0 THEN

BEGIN
Where'.HighAntiJamComLink := 'Y'
Got4 := ÷' ;
BUDGET := BUDGET - Round (Amount)

END

ELSE IF (BUDGET - Amount) < 0 THEN
BEGIN

ClearLines (24,25)
CenterLine (24,

'cant afford it look at budget')
CenterLIne (25, 'hit any key to continue')

END ;

END ; (doesnt already have)
END ;

'5' BEGIN
Amount := Where^.ACQCost * 0.3 * LateCost
IF Where^.Autonomyl5 z 'Y' THEN

BEGIN
Where^.Autonomyl5 := 'N'
BUDGET BUDGET + Round (Amount)
Got5 := ;
Where^.Mass := Where^.Mass - Autonomyl5Mass

END
ELSE
BEGIN
IF (BUDGET - Amount) )= 0 THEN

BEGIN
ClearLines (23,25) ; GotoXY (24,23)
TextColor (White)
Write ('Adding 15 Day Automony in.reases sat')
Write ('mass to ', *

(Where^.Mass + Autonomyl5Masg):5:0)
CenterLine (25, 'Is this OK (Y/N) ? ')
IF Yes THEN

BEGIN
Where^.Autonomyl5 'Y' ; Got5 := '

178'



BUDGET := BUDGET - Round (Amount)
Where'.Mass := Where^.Magg +

Autonomyl 5Mass;
END ; (yes)

END

ELSE IF (BUDGET - Amount) ( 0 THEN
BEGIN

ClearLines (24,25)
Center-Line (24,

'cant afford it look at budget')
Center Line (25, 'hit any key to continue')
Read (kbd,Ch)

END

END ; (doesnt already have)
END ;

'6' :BEGIN
Amount := Where^.ACQCogt * 2 * LateCost
IF Where'.Autonomyl8O = 'Y' THEN

BEGIN
Where^.Autonomyl80 := 'N'
BUDGET : BUDGET + Round (Amount)
Gote :
Where'.Mass : Where^.Mass - Autonomyl8OMass

END
ELSE
BEGIN
IF (BUDGET - Amount) )= 0 THEN

BEGIN
ClearLines (23,25) ; GotoXY (21,23)
TextColor (White)
Write ('Adding 180 day Autonomy increases mass')
WRite ('to ',

(Where'.Mass + AutonomylSOMass):5:0)
TextColor (Yellow)
CenterLine (25, 'Is this OK (Y/N) ? ')
IF Yes THEN

BEGIN
Where^.AutonomylBO :- 'Y' ; GotO : ' 4'

BUDGET := BUDGET - Round (Amount)
Where^.Mass := Where^.Mass + AutonomylSOMass;
END ; (yes)

END

ELSE IF (BUDGET - Amount) ( 0 THEN
BEGIN

ClearLines (24,25) ;
Center-Line (24,

'cant afford it look at budget')
Center-Line (25, 'hit any key to continue')
Read (kbd,Ch)

END
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END ; (doesnt already have)
END ;

'7' BEGIN
ClearLines (23,25)
CenterLine (24,'How many manuvere do you want? ')
FuelLoads := Getlnt (StringNumber, 58,24)

IF FuelLoads 0 Where^.Manuvers THEN
BEGIN

IF FuelLoads ( Where^.Manuvers THEN
BEGIN (removing fuel)

Diff := Where^.Manuvers - FuelLoads
Amount := Where^.ACQCost *

Diff * 0.3 * LateCost
Where^.Mags := Where'.Mass - FuelMass a Diff
BUDGET := BUDGET + Round (Amount)

"Where'.Manuvers := FuelLoads ;
IF Wbere^.Manuvers = 0 THEN Got7 '

END
ELSE (adding fuel)
BEGIN
Diff := FuelLoads - Where*.Manuvers
Amount := Where^.ACQCost *

Diff * 0.3 * LateCost
IF (BUDGET - Amount) )= 0 THEN
BEGIN
ClearLines (23,25) ; GotoXY (23,23)
Write ('adding this fuel increases mass to

(Where^.Mass + FuelMass * Diff):5:0)
Center-Line (25, 'Is this OK (Y/N) ? ')
IF Yes THEN
BEGIN

Where'.Mass := Where^.Mass + FuelMass I Diff
Where^.Manuver : FuelLoads ;
BUDGET BUDGET - Round (Amount)
Got7 := '+ ;

END ; (yes)
END

ELSE IF (BUDGET - Amount) ( 0 THEN
BEGIN

ClearLines (24,25)
CenterLine (24,

'cant afford it look at budget')
Center-Line (25, 'hit any key to continue')
Read (kbd,Ch)

END ;
END ; (off loading fuel)
END ; (not changing fuel loads)

END ;

,Qp ,q, Quit := True

178

iv~~~~~~~ *On'wv / ~.ivrw ~~w rvw



END ; (case)

UNTIL Quit ;
END ; (modify unit)
END (unit can be modified)
ELSE

BEGIN (Where^.AntiJamDataLink 'X')
ClearLines (24,25) ; GotoXY (25,24) ;
Write (SearchName, ' Cannot be made survivable')
Center-Line (25, 'Hit any key to continue') ; Read (kbd,Ch)

END ; (Unit cant be modified)

END ; (if found)
END

{HelpScreen is used to help the players understand the different)
(procedures and the necessary input to them. Each procedure has a)
(different number associated with it. This number is sent to HelpScreen)
(and that determines which block is sent to the screen.)

OVERLAY PROCEDURE HelpScreen (Screen Integer)

BEGIN
TextBackGround (1)
ClrScr
Window (13,2,75,24) ; ClrScr
CASE Screen OF

0 : BEGIN
GotoXY (23,1) ; TextColor (White)
Write ('WELCOME TO ADAM') ;
GotoXY (1,3) ; TextColor (Yellow)
WRiteln ('ADAM was designed for use in the Space Series Course at the');
WRiteln ('AWC and ACSC. It models how space assets are acquired, ') ;
WRiteln ('deployed, and manuevered in response to ground requirements.');
Writeln ('The different missions modeled in the game include:') ;
WRiteln ('Communication, Navigation, Weather, Reconnaissance,') ;
WRiteln ('Surveillance (Attack Warning), Launchers, Launch Pads,') ;
Writeln ('and GT md-Support Elements. The game models two types')
Writeln ('of Re, 'aissance: ELINT (Electronic Intelligence) and') ;
WRiteln ('SIGIWI ,oignal Intelligence). The objective of ADAM is to')
WRiteln ('design a space force which meets as many requirements as')
WRiteln ('possible while operating within a limited budget. The') ;
Writeln ('game begins with the current (1987) US space force and') ;
WRlteln ('continues through 10 turns (each turn is one year).')
WRiteln ('The database may be modified if specific learning ')
Writeln ('objectives are to be taught. Reference the ADAM')
WRiteln ('Users Guide for directions in developing a new database.')
Writeln ('ADAM used the Space Resource Allocation Exercise (SRAE))
WRiteln ('designed at ACSC by Major Bruce Thieman as a baseline.') ;
GotoXY (.16,23) ; TextColor (white)
WRite ('Hit any key to begin the game') ; Read (kbd,Ch) ;
TextColor (yellow)
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END

1,: BE.GIN (SAT ACB Screen)
Gotoxy (9,1) ; TextCOlor (white)
Write ('SATELLITE/REUSABLE LAUNCHER ACB HELP SCREEN')
TextColor (YEllOw)

GotoXY (1,3) ;
Writeln ('Enter a "1" from the Acquisition Phase Main Menu to ')
WRiteln ('access the Satellite/Reusable Launcher ACB Screen.')
Writeln ('The ACB Screen lists all the satellites, support elements,')
Writeln ('and reusable/recyclable launcher units currently in the') ;
Writeln ('acquisition pipeline. The units are listed by Name and') ;
wRtteln ('Tail Number. The status headings on the screen') ;
WRiteln ('(FEASIBLE, RESEARCH, DEVELOPMENT, and PRODUCTION)')
WRiteln ('roughly correspond to the DOD Milestones 0,,2,and 3.')
WRiteln ('To update a unit, enter its name and tail number as they') ;
Writeln ('appear on the screen. All units in the database are in')
Writeln ('capital letters; so, put the "Caps Lock' key on I') ;
Writeln ('The screen will show the current status of the units')
WRiteln ('attributes (mass, when deployed etc), and will then give') ;
WRiteln ('the update cost. Enter 'Y' if you want the unit to begin')
WRiteln ('the next stage of the acquisition cycle. Each update takes');
WRiteln ('two years to complete. An asterik is placed next to the')
Writeln ('entry, indicating the unit is being updated. To inject a')
Writeln ('copy of a satellite into the acqusition pipeline, enter the');
Writeln ('satellite name and a tail number of "0. The program will') ;
WRiteln ('generate a copy of the unit and put it in the research phase');
GotoXY (19,23) ; TextColor (white) ;
Write ('hit any key to continue') ; Read (kbd,Ch)

ClrScr ;
GotoXY (9,1) ; Textcolor (White)
WRite ('SATELLITE/REUSABLE LAUNCHER ACE HELP SCREEN')
GotoXY (1,3) ; TextColor (Yellow) ;
WRiteln ('generate a copy of the unit and put it in the research phase.');
WRiteln ('A unit is considered finished with the phase its listed under);
Writeln ('For example, DSCS II * 2 is listed in the Development Phase.')
WRiteln ('This means the unit has completed its development, and is ')

WRiteln ('waiting for authority to proceed onto the.Production Phase.') ;
WRiteln ('The Screen displays the budget remaining in the .current, .year.');
WRiteln ('The program will not allow you to spend more than you have.');
Writeln ('A word of caution 11 Do not spend your entire budget in the') ;
WRiteln ('Acquisition Phase, It costs money to refurbish and re-launch');
Writeln ('the reusable launchers (ie. Shuttle)')
GotoXY (1,23) ; textColor (White)
Write ('Hit any key to continue to the Satellite/Reusable ACB Screen')
Read (kbd,Ch)

ENd

2 : Begin
GotoXY (15,1) ; TextColor (White)
Writeln ('EXPENDABLE LAUNCHER ACB SCREEN')
TextColor (Yellow) ; GotoXY (1,3)
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Writeln ('Enter a 2" from Acquisition Phase Main Menu to access')
Writeln ('the Expendable Launcher ACB Screen. An Expendable Launcher')
Writeln ('(DELTA,ATLAS,etc)can only be used once.This scr'een displays')
WRiteln ('all the expendable laucnhers in the acqusition pipeline.') ;
Writeln ('The necessary technology has already been developed for') ;
WRiteln ('the launcher units in the game; therefore, they skip the') ;
Writeln ('Feasible and Research Phases of the Acquisition Cycle.')
Writeln ('The screen displays the name and number of all the ') ;
WRiteln ('expendable lauchers currently in the pipeline.. It also') ;
Writeln ('shows the number available for launch. ')
WRiteln ('Each update takes two years to complete. The Transition')
WRiteln ('Columns were added to help the player track the launchers')
Writeln ('thru the acqisition cycle. The Development column is the')
Writeln ('only acquisition phase the player may modify. The computer')
Writeln ('automatically updates the other columns at the beginning of') ;
WRiteln ('each year. To update the Development column, enter the ')
WRiteln ('launcher name. The computer will then ask how many of ')
WRiteln ('these missile types you want to update. ']
GotoXY (2,23) ; TextColor (white) ;
Write ('Hit any key to continue to Expendable Launcher ACB Screen')

Read (kbd,Ch) ; TextColor (yellow)
END

3 : BEGIN
GotoXY (10,1) ; TextColor (White)
Write ('Adding Survivability Features Help Screen')
TextColor (Yellow) ; GotoXY (1,2)
Writeln ('Enter a '3' from the Acquisition Phase Main Menu to access') ;
Writeln ('the Add Survivability Features Screen. These features are') ;
Writeln ('modifications to the satellite to enable it operate better') ;
Writeln ('in a hostile environment.There are seven different features')
WRiteln ('Only satellites in the Feasible, Research, or Development')
WRiteln ('stages can be modified. Modifying Satellites in the')
Writeln ('Development stage are penalized due to the late requirements');
Writeln ('They have a choice of a 50 1 overrun on the'mo~d or delaying');
Writeln ('the acquisition cycle of that unit by two year,'] )
WRiteln ('The cost of each feature is a function of the satellite type');
Writeln ('To incorporate a particular feature into the satellite, ,)
Writeln ('enter the corresponding number. Featuresg,5,8and- 7 increase');
Writeln ('the weight of the satellite. If one of theie''features is ')
Writeln ('selected, the program will display the modifiid'mass and ask');
WRiteln ('for confirmation. If you change your ,mind' about4add'ing a
Writeln ('feature, enter the number again and: itwill be,,removed.')
Writeln ('The manuever feature represent the number of manuevers') ;
Writeln ('the satellite will be able to perform once ito been launched.');
Writeln ('The program will ask how many manuevers.you',want. You may ')
Writeln ('off-load fuel by entering a manuevernumber leis than') ;
Writeln ('currently on board. Watch the satellite mass closely III')
GotoXY (3,23) ; TextColor (white) ;
Write ('Hit any key to continue to the Add Suvivability Screen')
Read (kbd,Ch) ; TextColor (Yellow)

END
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4 : BEGIN
GotoXY (15,1) ; TextColor (white)
Write ('Composite Satellite Help Screen')
GotoXy (1,3) ; textColor (YEllow) ;
Writeln ('A Composite Satellite is a system which has a piggyback ')
Writeln ('system added on which performs its own mission. These')
Writeln ('add-on systems add 50 % of their mass to the overall system')
Writeln ('mass. There is a maximum of 5 add-on systems on a satllite.');
Writeln ('The screen displays a running total of the system mass and') ;
Writein ('the names of add-on systems. Once a system has been added on');
Writeln ('it cannot be taken off. Do not design a Composite Satellite');
Writeln ('too heavy to launch.')
GotoXY (3,23) ; TextColor (white)
Write ('Hit any key to continue to create a Composite Satellite')
Read (kbd,Ch) ; TextColor (Yellow)

END

5 BEGIN
GotoXY (16,1) ; TextColor (White)
Write ('Launch Procedure Help Screen')
GotoXY (1,3) ; textColor (yellow) ;
Writeln ('The Launch Procedure is composed of the following steps')
Writeln ;
Writeln ( Choose a satellite to launch')
Writein ( Choose the launch location')
Writeln ( Choose the launcher type')
Writeln ( Choose the launch pad') ;
Writeln ( IF NASA oks the launch,')
Writeln ( then off it goes '')

Writeln ;
Writeln ('After chcosing the launch pad, the computer gives you a ')
Writeln ('opportunity to create a Multiple Launch. A Multiple Launch') ;
Writeln ('is performed by placing more than one payload onto the same') ;
Writeln ('launch vehicle. The extra payloads add 75 % of their mass')
Writeln ('to the overall lift mass the launcher must place into orbit.');
Writeln ('There can be no more than four payloads and they must be ')
writeln ('targeted for the same orbit altitude (GEO, VLEO, etc).')
Writeln ('For a satellite to successfully achieve orbit, the satellite');
Writeln ('must first be sucessfully launched. This is a function of') ;
Writeln ('the launcher relability. If the launcher fails, the launcher');
Writeln ('and payload is destroyed, and the Pad is damaged ($10 Mill).');
GotoXy (19,23) ; TextColor (White)
Write ('Hit any key to continue')
Read (kbd,Ch)

ClrScr ;
GotoXY (16,1)
Write ('Launch Procedure Help Screen') ; textColor (Yellow)
GotoXY (1,3) ;
Writeln ('If launched ok, the satellites must be successfully deplyed')
Writeln ('There is a set 97 % chance of a successful deployment for ')
Writeln ('each payload on board. If the payload fails to deploy, it')
Writeln Cis destroyed. If this happens, the launcher and other')
Writeln ('possible payloads ar-e unnaffected. '
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GotoXY (11,23) ; TeytColor (white)
Write ('Hit any key to start the launch process')
read (kbdCh) ; TextColor (Yellow)

END ;

6 : BEGIN
Gotoxy (1,2)
WRiteln ('ADAM consists of 10 one-year turns. Each turn contains ')
wRiteln ('the following phases:')
WRiteln ; WRITELN ; WRITELN ;
WRiteln (' 1. Read Scenario Phase')
WRiteln ;
Writeln (' 2. Database Updatd Phase')
WRiteln ;
WRiteln (' 3. Acqu.isition Phase')
WRiteln ;
Writeln (' 4. Assign Ground Support Phase')
WRiteln ;
Writeln (' 5. Deployment Phase')
WRiteln ;
Writeln (' 6. Scoring Phase')
GotoXY (19,23) ; TextColor (white) ;
Write ('Hit aný, key to continue') ;Read (kbd, Ch) ; TaxtColor (Yellow)

ClearLines (1,.3) ; Gotoxy (1,1)
WRiteln ('In the Read Scenario Phase, the Game Controller describes')
WRiteln ('the conditions the players must abide by for that turn.')
WRiteln ;

S~WRiteln ('In the Database Update Phase, the computer advances the '

W•iteln ('status of units upgraded last turn. The computer also ')
Writeln ('performs a health status check of all active satellites.')
Writeln ;

WRiteln ('In the Acquisition Phase, the players give orders for units')
Writeln ('to begin the next Milestone in the Acquisition Cycle.')
WRiteln ;
Writeln ('In the Ground Support Phase, the players assign the ground')
WRiteln ('support nodes required for all satellites before launch.') ;
WRiteln;
WRiteln 'In the Deployment Phase, the players match payloads with') ;
WRiteln ('launch vehicles and launch locations before launching.')
Writeln ;
WRiteln ('In the Scoring Phase, the Game Controller determines the') ;
WRiteln ('mission requirements the players have met in the turn.') ;
WRiteln ('A point is assigned to each filled requirement. This phase')
WRiteln ('is optional and only used as a device for measuring the')
Writeln ('effectiveness of the space force developed.')
Gotoxy (10,23) ; TextColor (White) ;
Write ('Hit any key to continue the game') ; TextColor (Yellow)
Read (kbd,Cb)

END ;

7 : BEGIN
GotoXY (14,1) ; TextColor (White)
WRite ('ASSIGN GROUND SUPPORT HELP SCREEN')
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GotoXY (1,3) ; TextColor (Yellow)
WRiteln ('All satellites must have t..eir ground support elements')
WRiteln ('filled before they may be launched. The ground support')
WRiteln ('consists of three elements: ')
Writeln ;
writeln (' 1) Ground Control
Writeln ;
WRiteln ( 2) Data Processing')
Writeln
Writeln (' 3) User Terminal')
WRiteln
WRiteln
Writeln ('Some ground units can support more than one satellite.')
WRiteln ('The more technologically advanced the ground unit is,')
WRiteln ('the more satellites it can support.')
GotoXY (7,23) ; TextColor (white);
Write ('Hit any key to begin assigning ground elements')
F•ead (kbd,Ch) ; TextColor (Yellow)

END ;

ENd ; (Case)
Window (1,1,80,25)
Clrscr
end ;
fused when player is updating 'he ACB. Determines if a unit of that)
(type has already been on the ACB and if it has completed the research)
(stage, if so then the copy skips the recearch stage and goes directly)
Uinto the development stage)

"OVERLAY PROCEDURE CheckIfSecondCopy (Root : UnitPtr
VAR WorkUnit Unit)

VAR
Current : UnitPtr
ThisName : stringlO
TlisNumber integer
ThisMission stringlO
Copy boolean

BEGIN
Copy := False
Current Root
ThisName WorkUnit.Name
ThisNumber WorkUnit.TailNumber
ThisMission WorkUnit.Mission ;

WHILE (Current 0> Nil) AND (Current^.Mission 0 ThisMission) DO
Current := Current^.Next

WHILE (Current 0 Nil) AND
(Current^ .Missian =Th.isMission) AND (NOT Copy) DO
BEGIN

IF Current^.Name= ThisName THEN
begin
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IF (Current^.Status = 'PRODUCTION') OR
(Current^.Status = 'READY') OR
(Current .Status = 'ACTIVE') OR
(Current^.Status = 'SPARE') OR (Current^.Status 'DEAD')
THEN Copy := True

end ;
Current := Current^.Next

END;

IF Copy THEN WorkUnit.Sta1.us := 'DEVELOPMENT'
ELSE WorkUnit.Status := 'RESEARCH'

END ;

(used by controller when units are added to database. Also used when)
{developing a new database. spots duplicate entryies and asks if)
{controller wants to delete old entry)

OVERLAY PROCEDURE AddUnit (VAR Root : UnitPtr)

VAR
I : integer
Abandon boolean
WorkUnit Unit
Last UnitPt;
Current UnitPtr
Ch :char ;
Temp string [10]
Holder : UnitPtr

BEGIN
REPEAT ( until user answers 'N' to 'MORE?* question ... }

ClrScr ;
FillChar (WorkUnit,SizeOf (WorkUnit),CHR(O))
GotoXY (,1) ;
WITH WorkUnit DO { fill record with good data I

BEGIN
Write ('» Mission: ' ) ; Readln (Mission)
Write ('» Name: ' ) ; Readln (Name)

IF Mission = 'LAUNCHER' THEN
BEGIN

Write ('>> Tail Number ' ) ; Readln (TailNumber)
WRite ('>) Reusable Type: ' ) ; Readln (ReuseField)
IF (ReuseField = 'REUSABLE') OR (ReuseField = 'RECYCLABLE') OR

(ReuseField = 'R') OR (ReuseField 'C') THEN
BEGIN

Write ('» Annual Sorties Left: ' ) ; Readln (Sorties)
Write (')) System Launches Rem: ' ) ; Readln (RemUses)
Write ('» Launch/Refurbish Cost:' ) ; Readln (OMCost)
Write ('>) Status: ' ) ; Readln (Status)
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END
ELSE
BEGIN

Write (')) * Active: ' ) ; Readln (NumActive)
WRite (')) # Prod-Active: ' ) ; Readln (ProdActive)
Write #')) t Production: ' ) ; Readln (NumProd)
Write ('>) # Dev-Prod: ' ) ; Readln (DevProd)
Write C')) # Development: ' ) ; Readln (NumDev)

END
Write ('>) Realability: ' ) ; Readln (Reliability)
Write C')> Deployed: ' ) ; Readln (Deployed)
Write C')> R&D Cost: ' ) ; Readln (RDCost)
Write ('>) ACQ Cost: ) ; Readln (ACQCost)
Write (')) Mass to VLEO: ) ; Readln (VLEO)
Write (')) Mass to LEO: ) ; Readln (LEO)
Write (')) Mass to MOL: ) ; Readln (MOL)
Write (')) Mass to MEO: ) ; Readln (MEO)
Write (')> Mass to GEO: ) ; Readln (GEO)
Write (')> Update: ) ; Readln (Update)
Write (')) Tech Level: ) ; Readln (TechLevel)

END

ELSE IF Mission = 'GROUND' THEN
BEGIN

Write (')) TailNumber: ') ; Readln (TailNumber)
Write (>) LifeTime: ') ; Readln (LifeTime)
Write (')) Type: ') ; Readln (Kind) ;
Write ()) Deployed (Year): ') ; Readln (Deployed)
Write (') R&D Cost (Mill $): ') ; Readln (RDCost)
Write (')) ACQ Cost (Mill $): ') ; Readln (ACQCost)
Write (')) O&M Cost (Mill $): ') ; Readln (OMCost)
Write (')) Status: ) ; Readln (Status)
Write (')> Supporting ') ; Readln (SupportName)
Write ('>) Tail Number ') ; Readln (SupportNumber)
Write (')) Update: ') ; Readln (Update) ;
Write (')) Tech Level: ') ; Readln (TechLevel)

END

ELSE IF Mission 'PAD' THEN
BEGIN

Write (')) TailNumber: ) ; Readln (TailNumber)
WRite (')) Location: ) ; Readln (Location)
Write (')) Status: ) ; Readln (Status);

*_.• Write (')) Update: ) ; Readln (Update)
Write (')) Deployed: ) ; Readln (Deployed)
Write (')) R&D Cost: ) ; Readln (RDCost)
Write (')) ACQ Cost: ) ; Readln (ACQCost)
Write (')> O&M Cost: ) ; Readln (OMCost)
Write (')) Launches/Year: ) ; Readln (LaunchRate)
Write C')) Launches/Rem: ) ; Readln (NumRemaining)

END

ELSE
BEGIN
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Write ('> TailNumber: ' ) ; Readln (TailNumber)
Write (')> Mass: ' ) ; Readln (Mass) ;
Write ('>> LifeTime: ' ) ; Readln (LifeTime) ;
Write C')) Deployed (Year): ' ) ; Readln (Deployed)
Write (')> R&D Cost (Mill $): ' ) ; Readln (RDCost)
Write (')) ACQ Cost (Mill C): ' ) ; Readln (ACQCost)
Write (')) Status: ' ) ; Readln (Status)
Write (')> Orbit: ' ) ; Readln (Orbit)
Write C'.» Inclination: ' ) ; Readln (Inclination)
Write ('>) Ascending Node: ' ; Readln (AscendingNode)
Write ('» Update: ) ; Readln (Update) ;
Write (')> Tech Level: ) ; Readln (TechLevel)
Write (')) Controller: ) ; Readln (ControlName)
Write (')> # ) ; Readln (ControlNumber)
Write (')> Processor: ) ; Readln (ProcessorName)
Write (')> ' ) ; Readln (ProcessorNumber)
Write (')> User: ) ; Readln (UserName) ;
Write ('>) ' ) ; Readln (UserNumber)
Write C')) Add-On : I ) ; Readln (AddOnNamel)
Write (')> ' ) ; Readln (AddOnNuml)
Write C'> Add-On : 2 ) ; Readln (AddOnName2)
Write C')) ' ) ; readln (AddOnNum2)
GotoXY (40,1) ;
Write (>) Add-On : 3 ) ; Read (AddOnName3) ; GotoXY (40,2) ;
Write (') # ) ; Read (AddOnNum3) ; GotoXY (40,3)
Write » Add-On : 4 ) ; Read (AddOnName4) ; GotoXY (40,4) ;
Write ()) # ) ; Read (AddOnNum4) ; GotoXY (40,5)
Write (>> Add-On : 5 ) ; Read (AddOnName5) ; GotoXY (40,6) ;
Write (')) ) ; Read (AddOnNum5) ; GotoXY (40,7)
Write ('> Anti-Jam : Data ') ;
Read (AntiJamDataLink) ; GotoXY (40,8)
Write ('>) Low Anti-Jam : Corn ') ;
Read (Lol7AntiJamComLink) ; GotoXY (40,9)
Write (')> Med Anti-Jam : Corn ') ;
Read (MedAntiJamComLink) ; GotoXY (40,10)
Write (')> Hi Anti-Jam : Corn ') ;
read (HighAntiJamComLink) ; GotoXY (40,11)
Write (')> 15 Day Autonomy ') ;
Read (Autonomyl5) ; GotoXY (40,12)
write ('>> 180 Day Autonomy ') ;
Read (Autonomyl8O) ; GotoXY (40,13)
Write ('>> * of Manuvers ') ;
Read (Manuvers) ; GotoXY (40,14)

END ;

IF Mission = 'COMM' THEN

BEGIN
Write (')) * of Channels:
Read (Channels)

END
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IF Mission 'WEATHER' THEN

BEGIN
Write ('>) DownLink )
Read (DownLink) ; GotoXY (40,15)
Write ('>> DayVideo ) ;
Read (DayVideo) ; GotoXY (40,16)
Write ('>> NightVideo ) ;
Read (NightVideo) ; GotoXY (40,17)
Write ('>> DayImage ) ;
Read (DayImage) ; GotoXY (40,18)
Write (')) NightImage ) ;
Read (NightImage) ; GotoXY (40,19)
Write ('>> Temp ) ;
Read (Temp) ; GotoXY (40,20)
Write ('>) Solar
Read (Solar)

END ;

IF Mission = 'NAV' THEN

BEGIN
Write ('>> Accuracy (8)
Read (Accuracy) ; GotoXY (40,15) ;
Write ('>) Position (real) 9)
Read (Position) ; GotoXY (40,16) ;
Write ('>) Redundancy () )
Read (Redundancy)

END ;

IF Mission 'IMINT' THEN

BEGIN
Write ('>> DownLink ')

Read (DLink) ; GotoXY (40,15)
Write ('>> DayVideo P) ;
Read (DVideo) ; GotoXY (40,16)
Write ('>) NightVideo 9) ;
Read (NVideo) ; GotoXY (40,17) ;
Write ('>> DayImage f) ;
Read (DImage) ; GotoXY (40,18) ;
Write ('>> NightImage
Read (NImage)

END ;

IF Mission 'SIGINT' THEN
BEGIN

Write ('Data Link
Read (DataLink) ; GotoXY (40,15)
WRite ('Signal Identidy 0)
Read (Signal) ; GotoXY (40,16)

END ;

IF Mission = 'WARNING' THEN
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BEGIN
Write ('>> Aircraft (S/M/L)
Read (Aircraft) ; GotoXY (40,15)
Write ('>> ICBM (YIN) f)
Read (ICBM) ; GotoXY (40,16)
Write ('>> SLBM (Y/N) 9)
Read (SLBM) ; GotoXY (40,17)
Write (')> Target (ghar) P) ;
Read (Target) ; GotoXY (40,18)
Write ('>> Count (char)
Read (Count)

END ;

IF Mission 'OFFENSE' THEN
BEGIN

Write ('»> Low Earth Orbit ')
Read (LowOrbit) ; GotoXY (40,:5)
Write ('>> Medium Earth Orbit ')
Read (MedOrbit) ; GotoXY (40,16)
Write ('>> High Earth Orbit ')
Read (HighOrbit) ; GotoXY (40,17)
WRite (')> Ground Targets 0)
Read (GroundTarget) ; GotoXY (40,18)
Write ('>> Air Craft
Read (Planes) ; GotoXY (40,19)
Write ('>> Ships
Read (Ships) ; GotoXY (40,20)
Write ('>> Time Urgent
Read (TimeUrgent)

END ;

IF Mission 'DEFENSE' THEN
BEGIN

Write ('>> Boost Phase ')
Read (Boost) ; GotoXY (40,15)
Write ('>> MidCourse Phase ')
Read (MidCourse) ; GotoXY (40,16)
Write ('»> Reentry Phase 1)
Read (Reentry) ; GotoXY (40,17)
WRite ('>> Air Craft
Read (AC) ; GotoXY (40,18)
Write ('>> Cruise Missiles ')
Read (CruiseMissile)

END

END

Abandon False

{ look for duplicates here )

IF Root Nil THEN { if list is empty point Root to unit )
BEGIN
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New (Root)
WorkUnit.Next := Nil ; { ensure list is terminated by Nil I
Root^ := WorkUnit ; Head := Root

END
ELSE ... if theres somethin in the list already I

BEGIN
Current := Root ; C start traverse at Root of list I
REPEAT

IF (Current'.Name WorkUnit.Name)
AND (Current .TailNumber WorkUnit.TailNumber) THEN

{ duplicate found I
BEGIN

ShowUnit (Current^)
ClearLines (23,25)
Center-Line (24,

'Duplicate entry exists, delete old record (Y/N)')
IF Yes THEN Abandon := True ELSE Abandon False

END ;

IF Abandon THEN
BEGIN

Holder := Current^.Next
Dispose (Current)
New (Last^.Next)
WorkUnit.Next := Holder
Last^.Next: WorkUnit

END
ELSE

BEGIN
Last := Current
Current := Current^.Next
END ;

UNTIL (Current = Nil) OR Abandon OR
(Current^.Mission >= WorkUnit.Mission) OR
((Current^.Mission WorkUnit.Mission) AND

(Current^.Name >= WorkUnit.Name))
(sorts list by mission and name)

IF NOT Abandon THEN { add UnitRec to linked list I
IF (Root^.Mission ) WorkUnit.Mission) AND

(Root'.Name ) WorkUnit.Name) THEN { new root item I
BEGIN

New (Root) ; (create new dynamic Unit I
WorkUnit.Next := Last ; C point new unit at old root }
Root^ := WorkUnit { point new root at workUnit I

END
ELSE

BEGIN
NEW (Last^.Next) ; { create new dynamic Unit I
WorkUnit.Next := Current ; ( points its next to current I
Last^.Next: WorkUnit ; f and assign WorkUnit to it

END
END
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GotoXY (1,24) ; Write (')) Add another unit to list? (YIN): ')
Readln (Ch) ;

UNTIL (Ch = 'N') OR (Ch = 'n')

END ;

OVERLAY PROCEDURE Add-Copy (Root UnitPtr ; Var WorkUnit Unit)

VAR
CurrentPresent, Last : UnitPtr
Number integer

BEt '!N
ClrScr
Current := Root
Number 0 ;
WHile (Current 0) Nil) And (Current^.Mission 0) WorkUnit.Mission) DO

Current :: Current^.Next

REPEAT
IF (Current^.Name WorkUnit.Name) AND (Current^.TailNumber ) Number)

THEN Number := Current .TailNumber

Last := Current
Current := Current^.Next

UNTIL (Current Nil) OR (Current^.Mission <0 WorkUnit.Mission)

New (Last*.Next)
Last^.Next^ := WorkUnit
Last^.Next^.Next := Current
Last .Next^.TailNumber := Number + 1
Search (Root, WorkUnit.Name, Number + 1, 'YES')
Where^.Status := 'RESEARCH' ;
IF Where'.Mission = 'PAD' THEN

BEGIN
ClearLines (20,25)
GotoXY (24,20) ;
TextColor (White)
WRite ('WHERE DO YOU WANT TO BUILD '

Where^.Name:f0, Where^.TailNumber:3)
GotoXY (21,22) ;
WRite ('Enter V for Vandenberg or C for Canaveral ')
Read (kbd,Ch)
Case Ch OF

#Vt t tv Where^.Location : 'VANDENBERG'

c', 'c' : Where^.Location : 'CANAVERAL'
END

END
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CheckIf SecondCopy (Root, Where^)
END ;

OVERLAY PROCEDURE Delete-Unit (VAR Root : UnitPtr ; ThisName stringlO
ThisNumber : integer)

VAR
Holder UnitPtr
Current UnitPtr
Last UnitPtr

BEGIN
Current Root
Last Root

WHILE (Current (> Nil) AND ((Current^.Name 0) ThisName)
OR (Current^.TailNumber <> ThisNumber)) DO

BEGIN
Last := Current
Current := Current'.Next

END ;

IF (Current^.Name = ThisName) AND (Current^.TailNumber ThisNumber) THEN
BEGIN

Holder := Current^.Next
Dispose (Current) ;
Last^.Next := Holder

END

END ;

(shows the entire database, entry by entry)

OVERLAY PROCEDURE ViewList (Root : UnitPtr)

VAR
WorkFile UnitFile
Current UnitPtr
Last UnitPtr

BEGIN
Current Root

IF Root Nil THEN { nothing is now in list }
BEGIN

Clrscr
Borderl
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CenterLine (12, '<< Your list is empty' )> ')

Center Line (14, ' Press ANY KEY to continue ')

Readln (kbd,Ch)
END

ELSE
BEGIN

Current Root

REPEAT
ShowUnit (Current^)
ClearLines (24,25)
CenterLine (25,

')> Press <CR> to view next unit in list or "Q" to quit')
Read (kbd,Ch) ;
Current := Current^.Next

UNTIL (Ch IN ['Q','q']) OR (Current Nil)

END
END ;

{used to save current database to disk)

OVERLAY PROCEDURE SaveList (Root : UnitPtr)

VAR
WorkName string [30]
WorkFile UnitFile
Current UnitPtr
I integer

BEGIN
TextBackground (1) ;
ClrScr
Borderl
TextBackground (1) ;
Center Line (12, 'Enter filename for saving the database ')
Readln (WorkName) ;
Assign (WorkFile,WorkName) ; ( open file for write access I
Rewrite (WorkFile)
Current := Root ;
WHILE Current 09 Nil DO ( traverse and write }

BEGIN
Write (WorkFile,Current')
Current := Current^.Next

END .
Close (WorkFile)

END ;

(Called beginning of each turn to determine status of all active)
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(satellites)

OVERLAY PROCEDURE Check-Failure (VAR Root UnitPtr)

VAR
Age integer
Current UnitPtr
FailRate real ;
Check integer
Line integer
AtLeastOneFailed boolean

BEGIN
TextBackground (1)
Center Line (12, '

CenterLine (14, '
AtLeastOneFailed False
Line := 6 ;
Current := Root
TextColor (White)
While Current 0) Nil DO
BEGIN

- IF (Current^.Status = 'ACTIVE') AND (Current^.Mission <) 'LAUNCHER') AND
(Current^.Mission 0) 'PAD') AND (Current^.Mission 0 'GROUND') THEN

- BEGIN
Age := Year - Current^.Deployed
Check := Current^.LifeTime - Age

IF Check ( 0 THEN FailRate 1.0
ELSE IF Check = 0 THEN FailRate 0.58
ELSE IF Check < 2 THEN FailRate 0.08
ELSE FailRate := 0.003 ;

IF Random < FailRate THEN
BEGIN

GotoXY (25,Line)
Write ('System ', Current^.Name:10, Current^.TailNumber:3,

' Failed at Age ' , Age)
Current'.Status 'DEAD'
AtLeastOneFailed True
Line Line + I

END ;

* END ; (status ACTIVE and Mission 0> Launcher/Pad/Ground)
Current := Current/.Next ;

END ; (while not nil)
IF AtLeastOneFailed THEN

BEGIN
GotoXY (30,23)
WRite ('Hit any Key to continue') ; Read (kbd,Chj

END ;
TextColor (Yellow)
Textbackground (1)
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clrscr
END ;

(called when updating units on ACB to detmine affordability)

OVERLAY PROCEDURE Check Budget (VAR WorkUnit : Unit)

VAR
Cost integer

BEGIN

WITH WorkUnit DO
BEGIN

IF (Status = 'FEASIBLE') OR (Status 'RESEARCH')
THEN Cost Round (RDCost / 2)
ELSE Cost ACQCost ;

IF (BUDGET - Cost < 0 ) THEN
BEGIN

ClearLines (23,25)
GotoXY (15,23) ;
Write ('cannot afford to buy/update ',

Name:1O, ' check budget')
TextColor (White)
Center Line (25, 'Hit Any Key to continue') ; read (kbd,Ch)
textColor (Yellow)

END ;

IF (BUDGET - Cost )= 0 ) THEN
BEGIN

IF Update = 99 THEN Update := 4 (late surviv. mods)
ELSE Update := 2 ;

BUDGET := BUDGET - Cost
END

END

END ;

(called during CountSystems to determine where to begin writeing)

(next entry on ACB Screen)

FUNCTION Max (A,B.C,DE : integer) : integer

VAR
Temp : integer

BEGIN
IF A ) B THEN Temp := A ELSE Temp := B
IF Temp <C THEN Temp :=C
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IF Temp < D THEN Temp := D ;
IF Temp < E THEN Temp := E ;
Max := Temp ;

END ;

{displays all the systems on the ACB)

PROCEDURE CountSystems (VAR Root : UnitPtP9 :

VA•
Current : UnitPtr ;

J• ThisMission : stringl0 ;
ThisStatus : stringl] ;
BuyLine, RDILine, RD2Line, ACQLine, LAULine : integer ;
NextLine : integer ;
ReusableLV : boolean ;
Updated : string [2] ;
ThisName : string [12] ;

BEGINUpd
ated :: '•

OlearLines (7,25) ;
Current := Root ;
NextLine := 8 ;
WHILE (Current <> Nil) AND (NextLine < 23) DO

I BEGIN

IF (Current'.Mission = 'LAUNCHER') AND
((Current'.ReuseField = 'REUSABLE') OR
(Current'.ReuseField = 'RECYCLABLE') OR
(Current'.ReuseField = 'R') OR (Current'.ReuseField = 'C'))

-- THEN ReusableLV := True
ELSE ReusableLV := False ;

IF (Current'.Mission <> 'LAUNCHER') OR (ReusableLV) THEN
- BEGIN

ThisMission := Current•.Mission ;
BuyLine := NextLine ; RDILine := NextLine ; RD2Line := NextLine ;
ACQLine := NextLine ; LAULine := NextLine ;

GotoXY (3,NextLine) ; Write (ThisMission) ;
GotoXY (23, NextLine) ; Write ['-') ;
GotoXY (40•NextLine) ; Write ('-') ;
GotoXY (SGNextLine) ; Write ('-') ;
GotoXY (71,NextLine) ; Write ('-'• ;

•%ile ThisMission = Cumrent'.Mission DO

BEGIN
ThisStatus := Current'.Status ;

--• IF ThisStatus = 'FEASIBLE' THEN
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BEGIN
GotoXY (15, BuyLine)
IF (Current^.Update )0) AND (Current^.Update 0 99)

THEN ThisName Updated + Current^.Name
ELSE ThisName Current .Name;

Write (ThisName:12, Current/.Tailflumber:3)
BuyLine BuyLine + 1

END;

IF 'ihisStatus ='RESEARCH' THEN
BEGIN
GotoXY (31, RDlLine)
IF (Current^ tlpdate > 0) AND (Current^.:Update 0> 99

THEN ThisName Updated + Current^.Name
ELSE ThisName Current^.Name;

Write (ThigName:12, Current^.TailNumber:3)
EDlLine RDlLine + 1

END;

IF ThisStatus 'DEVELOPMENT' THEN
BEGIN
GotoXY (47, RD2Line)
IF (Current' .Update > 0) AND (Current' .Update 0> 99)

THEN ThisName Updated + Current'.Name
ELSE Th * iName Current' .Name

Write (ThisName:12, Current'.TailNumber:3)
RD2Lxr~e RD2Line + 1

END;

IF ThisStatus 'PRODUCTION' THEN
BEGIN

GotoXY (63, ACQLjne)
IF (Ciirrent^.Update > 0) AND (Current^.Update 0 99)

THEN ThisName Updated + Current^.Name
ELSE ThisName Current .Name;

Write (ThivName: 12, Current^.TailNumber:3)
ACQLine :=ACQLine ;1

END;

Current :=Current .Next
END ; (Micsion =ThisMigsicn)

END (Mission is sat or resuable)
ELSE Current :=Current^.Next;

NextLine Max (BuyLine, RDiLine, RD2Line, ACQLine, LAULine)

NextLine NextLine + 2

END ; (Nil and line check)

IF (NextLine )z 23) AND (Current 0 Nil) THEN
BEGIN

Clearl~ii~es (23,25)
CenterjLine (25, 'Enter 'C' to contiztue !isting')
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IF Continue THEN CountSystems (Current)
END ;

IF Current = Nil THEN
BEGIN

ClearLines (23,25)
Center Line (25, 'Hit "C" to restart listing or <CR) to begin updating')
IF Continue THEN CountSystems (Head)

END

END ;

(displays ACB screen and asks for updates }
(determines if player wants to add another copy of a unit. player does)
(this by entering a tail number of *0")

OVERLAY PROCEDURE DisplaySatelliteACBEScreen (Rootf, UnitPtr

VAR
Update boolean
OnACB : boolean
AllReadyUpdated boolean
Cost integer
Copy boolean

BEGIN
REPEAT

Copy := False
AllReadyUpdated := False
OnACB True
ClrScr
Center Line (2, 'SATELLITE ACQUISITION BOARD')
GotoXY (63,2) ; Write ('YEAR: ', Year:4) ;
Center Line (3, '* Indicates Unit Has Been tpdated')
GotoXY (33,4) ; Write ('BUDGET: ', BUDGET)
TextColor (White) ;
GotoXY (4,6) ; Write ('MISSION')
GotoXY (20,6) ; Write ('FEASIBLE') ;
GotoXY (37,6) ; Write ('RESEARCH') ;
GotoXY (52,6) ; Write ('DEVELOPMENT')
GotoXY (68,6) ; Write ('PRODUCTION')
TextColor (Yellow)
Writeln ;

Update := True

CountSystems (Root)
CloarLines (23,25) ;

Center Line (25, 'Hit "Q" if you do not want to update units ')
Read (kbd,Ch)
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IF (Ch = 'Q') OR (Ch = 'q') THEN Update := False
IF Update THEN
BEGIN

ClearLines (23,25)
Center Line (24,

'Enter name of unit to be updated: (DSCS II, Eagle etc)')
Center Line (25,

'Enter tail number: (0 will update *Feasible' unit) ')
GotoXY (68,24) ; Read (SearchName) ;
SearchNumber := GetInt (StringNumber, 68,25)

IF SearchNumber = 0 THEN {adding copy)
BEGIN

Search (Root, SearchName, SearchNumber,-'NO')
IF Found THEN

BEGIN
Copy := True
Add_Copy (Root, Where^)
END ;

END {searchnumber = 0)
ELSE Search (Root, SearchName, SearchNumber, 'YES') ;(already on ACB)

IF Found THEN
BEGIN

IF (Where^.Update ) 0) THEN
BEGIN

ClearLines (23,25)
CenterLine (23, 'Unit is currently being upgraded !!')
Center Line (25, 'Hit any key to continue') ; Read (kbd,Ch)
AllReadyUpdated := True

END ;

IF (Where^.Status 0> 'FEASIBLE') AND (Where'.Status (> 'RESEARCH')
AND (Where^.Status () 'DEVELOPMENT') THEN

BEGIN
ClearLines (23,25)
Center Line (23, 'Unit is not in the Acqusition Process')
Center Line (25, 'Hit any key to continue') ; Read (kbd,Ch)
OnACB := False

"END ;

IF (NOT AllReadyUpdated) AND OnACB THEN
BEGIN

ClearLines (24,25)
IF (Where^.Status = 'FEASIBLE') OR

(Where'.Status = 'RESEARCH') THEN
Cost := Where .RDCost Div 2
ELSE Cost := Where^.ACQCost

GotoXY (20,24)
Write ('Updating this unit will cost ', Cost, ' Million')
Center Line (25, 'Do you wish to upgrade this unit (Y/N) ? ')
IF Yes THEN Check-Budget (Where^)
ELSE IF Copy
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THEN Delete Unit (Root, Where^.Name, Where*.TailNumber)
END ; (ACB status check)

END ; {found)
END ; (if update)

UNTIL NOT Update
END ;

(displays the Expendable Launcher ACB screen. only column player may)
(interact with is the development column. other columns automatically)
(updated at every year start)

OVERLAY PROCEDURE DisplayExpendableLauncherACBScreen (Root UnitPtr)

VAR
Current UnitPtr
Update boolean
Number,Cost : integer
LauncherName : stringlO

BEGIN
TextBackground (1)
ClrScr ;
Current := Root;
Update True
Center Line (2, 'EXPENDABLE LAUNCHER AQUISITION SCREEN')
GotoXY (60,3) ; Write ('YEAR:', Year:5) ;
GotoXY (33,4) ; Write ('BUDGET: ', BUDGET)
TextColor (White) ;
GotoXY (30,6) ; Write ('DEV-PROD')
GotoXY (57,6) ; WRite ('PROD-ACTIVE')
GotoXY (6,7) ; Write ('NAME') ;
GotoXY (14,7) ; Write (DEVELOPMENT')
GotoXY (29,7) ; Write ('TRANSITION')
GotoXY (43,7) ; Write ('PRODUCTION')
GotoXY (58,7) ; Write ('TRANSITION')
GotoXY (73,7) ; WRite ('ACTIVE')
TextColor (Yellow)
GotoXY (1,9) ;

While (Current () Nil) AND (Current^.Mission (> 'LAUNCHER') DO
Current := Current^.Next ;

While (Current 0> Nil) AND (Current^.Mission 'LAUNCHER') DO
BEGIN

IF (Current^.ReuseField '') OR (Current^.ReuseField = 'NO') THEN
Writeln (Current^.Name:lO, Current'.NumDev:1O, Current^.DevProd:15,

Current^.NumProd:13, Current^.ProdActive:13,
Current,.NumActive:15)

Current := Current'.Next
END

ClearLines (23,25)
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Center Line (23, 'Hit 'Q" if you do not want to update any launchers')
Read (kbd,Ch)
IF Ch IN ['Q','q'] THEN Update := False
IF Update THEN

BEGIN
GotoXY (5,23)
Write (

'Enter name of launcher to be upgraded (ATLAS, TITAN 34D etc): ')
Read (LauncherName) ;
Search (Root, LauncherName, 1, 'NO')
IF (Found) AND ((Where^.ReuseField =') OR

(Where^.ReuseField = 'NO')) THEN
begin

GotoXY (20,24)
WRite ('Enter # of ', LauncherName, ' to be put in production ')
Number := GetInt (StringNumber, 65,20)
IF (Where'.NumDev - Number) < 0 THEN

BEGIN
ClearLines (23,25) ; GotoXY (25,24)
Write ('Dont have that many ' , LauncherName, 's')
Center-Line (25, 'Hit any key to continue') ; Read (kbd,Ch)

END
ELSE
BEGIN

Cost := Where^.ACQCost
IF BUDGET - Cost < 0 THEN

BEGIN
ClearLines (23,25)
GotoXY (20,24) ;
Write ('cant afford to update ',Number, SearchName:10) ;

SCenter-Line (25, 'Please hit (CR> to continue') ; Read ;
END
ELSE
BEGIN

BUDGET := BUDGET - Cost
Where^e.Hold := Where^.Hold + Number
Where'.Update 0 ;
Where'.NumDev Where .NumDev - Number

END ; (within budget)
END ; (Not toomany)

END ; (Found and expendable)
END ; (Update)

END;

(used by controller if he wants to change the status of a unit)

OVERLAY PROCEDURE ChangeStai-us (Root : UnitPtr)

VAR
ThisStatus : stringll
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BEGIN
TextBackground (1)
ClrScr ;
Center Line (2, 'CHANGE SATELLITE STATUS')
Center Line (12, 'Enter name of unit ')
Center-Line (14, 'Enter tail number ')

GotoXy (50,12) ; Read (SearchName)
SearchNumber := Getlnt (StringNumber, 50,14)
Search (Root, SearchName, SearchNumber, 'YES')
IF Found THEN
begin
ClearLines (23,25)
Center Line (24, 'Enter new status (FEASIBLE, RESEARCH ,etc ')
Read (ThisStatus) ;
Where^.Status := ThisStatus

END ; (if found)
END

(called from Ground_-Track, displays the ground swaths of satellites)
(each satellite has own FOV. also function of altitude)
(data files contain pre-calucalated ground points)

OVERLAY Procedure Trace (Orbit : string5 ; Inc : integer
Ascending : integer ; Mission stringlO)

VAR
First : boolean
FOV : integer
X,Y,X1,Y1,X2,Y2 integer
Bottom, Top, Right, Left integer
Lat, Lon, TempLon real
Ch : char ;
Trace : text
Stop : boolean
Radius integer

BEGIN
Radius 75

IF Orbit 'GEO' THEN
BEGIN

Ascending := Round (Ascending * 0.9 + 160)
Circle (Ascending, 100, Radius, 2)

{check for off screen coverage)
IF Ascending >= 245

THEN Circle (Ascending - 320, 100, Radius, 2)
IF Ascending <= 75

THEN Circle (Ascending + 320, 100, Radius, 2)
END

ELSE
BEGIN
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IF (Orbit = 'VLEO') OR (Orbit = 'LEO') THEN
BEGIN

Case Inc OF

10..40 Assign (Trace, 'A:VLEOO.DAT') ;

41. .70 Assign (Trace, 'A:VLE06O.DAT') ;

71..95 Assign (Trace, 'A:VLEO95.DAT') ;

END ; (Case)

END ; {VLEO)

IF Orbit = 'MEO' THEN
BEGIN

Case Inc OF

10..40 Assign (Trace, 'A:MEO30.DAT')

41..70 Assign (Trace, 'A:MEO6O.DAT')

71..95 Assign (Trace, 'A:ME095.DAT')

END ; (Case)

END ; (MEO)

IF (Orbit = 'MOL') THEN Assign (Trace, 'A:MOL.DAT')

Reset (Trace)
First := True

IF Mission = 'NAV' THEN
BEGIN

IF Orbit = 'VLEO' THEN FOV 5
IF Orbit = 'LEO' THEN FOV 10
IF Orbit = 'MEO' THEN FOV 20
END ;

IF Mission = 'WEATHER' THEN
BEGIN

IF Orbit = 'VLEO' THEN FOV 6
IF Orbit = 'LEO' THEN FOV 12
IF Orbit = 'MEO' THEN FOV 3
END ;

IF Mission = 'IMINT' THEN
BEGIN

IF Orbit = 'VLEO' THEN FOV 5
IF Orbit = 'LEO' THEN FOV = 3
IF Orbit = 'MEO' THEN FOV 2
END;
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IF Mission ='SIGINT' THEN
BEGIN
IF Orbit = 'VLEO' THEN FOV 10
IF Orlit = 'LEO' THEN FOV 5
IF Orbit = 'MEO' THEN FOV 3

END;

IF FOV =0 THEN FOV 5= 5 {ensure program doesnt bomb)

While NOT EOF (Trace) Do
BEGIN

Readin (Trace, Lat, Lon)

IF Lat )~-60 THEN
BEGfIN

Lon Lon + Ascending
TempLon Lon;
IF (Lon )~180) AND (Lon <= 360) THEN TempLon Lon -360

IF (Lon )~-180) AND (Lon (= -360) THEN TempLon Lon + 360

Lon :=TempLon;

Y Round (120 -Lat * 1.2)

X Round (Lon *0.9 + 160)

IF abs (Xl - X) > 100 THEN First True;

* IF First THEN
* BEGIN

X1. X
X2 X
Yl Y
Y2 Y
First :=False

END ;

IF Orbit () 'MOL' THEN
BEGIN
Circle (X,Y,FOV,^k)
X1 : X ; Y1 : Y

END {not MOL)
ELSE
BEGIN

Draw (Xl,Y1,X,Y,2)
X1 X
Yl Y

END ; (MOLW

END ; (at > -55)
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END ; (EOF)

Close (Trace)

END ; (Not comm)

END ;

{called from main at game start to draw global picture. stores it in)
{global *world* array)

OVERLAY PROCEDURE Draw-World

VAR
Start boolean
Outline text
Lat, Lon real
X,Y,X1,Yl : integer

BEGIN
ClrScr
GraphColorMode
write (' loading world data')
Start := True ;
Assign (Outline, 'A:World.dat')
Reset (Outline) ;

While NOT EOF (Outline) DO
BEGIN

Readln (Outline, Lat, Lon)
IF Lat >= -55.0 THEN
BEGIN
IF (Lat 0> 99) OR (Lon 0) 99) THEN

BEGIN
Lon - Lon
Y Round (120 - Lat * 1.2)
X Round (Lon * 0.9 + 160)
IF Abs (Xl - X) > 100 Then Start True
IF Start THEN

BEGIN
Xl X
Y: Y
Start := False

END ;
Draw (X1,Y1,XY,1)
X: X
Y1 Y

END
ELSE Start True

END ; < ( -55)
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END ; (while)

GetPic (World, 0,20,320,200)

TextMode
END ;

(Orbit Correction Factor calculates the correction factor as a function)
(of launcher type and launch inclination. The shuttle types have worse)
(adjust factor. This factor is multiplied by lift weight of launcher to)
(determine the mass-to-orbit capability)

FUNCTION Orbit CorrectionFactor
(LauncherName : stringlO ; Inclination integer) real

VAR
VandWindow : Window
CapeWindow : Window
InRange : boolean
Factor : real ;
ShuttleType : boolean

BEGIN
ShuttleType := False
Factor := 1.0 ;
VandWindow [65..122]
CapeWindow [2g..48]
InRange := False ;
IF (LaunchSite = 'VANDENBERG') AND (Inclination IN VandWindow)

THEN InRange := True ;

IF (LaunchSite = 'CANAVERAL') AND (Inclination IN CapeWindow)
THEN InRange := True ;

IF LauncherName = 'SPACE TAXI' THEN Factor := 1.0

IF (Pos ('STS', LauncherName) 0> 0) OR
(Pos ('Shuttle', LauncherName) 0) 0) THEN

BEGIN
IF InRange THEN Factor 0.7

ELSE Factor 0.5
ShuttleType := True

END ;

IF (NOT ShuttleType) AND (LauncherName 0> 'SPACE TAXI') THEN
BEGIN

IF InRange THEN Factor 0.9
ELSE Factor 0.7

END ;

OrbitCorrectionFactor := Factor

END
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(called by the launch procedure when a launch or deplyment fails)
(leaves unit in database but marks it as dead)

PROCEDURE Kill-Unit (Root :UnitPtr ; VAR Name stringlO
Number :integer ;Blank gtring5)

BEGIN
Search (Root, Name, Number, 'NO')
IF Found THEN

BEGIN
Where^.Status 'DEAD'
IF Blank ='YES' THEN Name

END
END;

(called by the launch procedure when a deployment succeeds)
(sets status to active)

PROCEDURE ActivateUnit (VAR Root : UnitPtr ; VAR Name : stringlO
Number : integer ; Blank :string5)

BEGIN
Search (Root, Name, Number, 'NO')
IF Found THEN

BEGIN
Where .Status := 'ACTIVE'
Where^.Deployed Year
IF Blank = 'YES' THEN Name

END
END ;

-on-- ol main routines, determines launch and deployment successes)
(taket. care of main load and any additional payloads or add-ons)

OVERLAY PROCEDURE Launch (Root : UnitPtr ; VAR WorkUnit : Unit)

VAR
Current :UnitPtr
LaunchProb real
DeployProb real

BEGIN
Current :=Root

While (Current 0) Nil) AND ((Current^.Name 0> LiftVehicle) OR
(Current,.TailNumber 0 LiftVehicleNum)) DO
Current :=Current^ .Next

WITH WorkUnit DO
BEGIN
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IF Current 0 Nil THEN
BEGIN

LaunchProb := Random

IF LaunchProb ) Current^.Reliability THEN
BEGIN

ClrScr
TextBackground (1) ; Delay (800) ; ClrScr
TextBackground (2)
ClrScr ; Delay (800) ; TextBackground (3) ; ClrScr
Delay (800)
Borderl ; Border2
TextColor (White)
GotoXY (20,10) ; Write (Where'.Name, Where'.TailNumber:3,CenterLine (14, ~'EXPLODES ON THE PAD M1111''11', 0, i');

Center-Line (14,
'PayLoad and Launcher are completely destroyed') ;

TextColor (Yellow) ;
CenterLine (20, 'Please hit any key to continue') ;
Read (kbd,Ch) ;
Search (Root, LaunchPad, LaunchPadNum, 'NO')
IF Found THEN

BEGIN
Where^.NumRemaining := Where'.NumRemaining DIV 2
IF BUDGET ) 10 THEN BUDGET := BUDGET - 10

ELSE BUDGET 0
END ;

IF PayLoadl ()
THEN Kill-Unit (Root, PayLoadl, Numl, 'YES')

IF PayLoad2 > ''
THEN Kill-Unit (Root, PayLoad2, Num2, 'YES')

IF PayLoad3 0 "
THEN Kill-Unit (Root, PayLoad3, Num3, 'YES')

IF PayLoad4 0 "
THEN Kill-Unit (Root, PayLoad4, Num4, 'YES')

IF AddOnNamel 0> '' THEN
Kill-Unit (Root, AddOnNamel, AddOnNuml, 'NO') ;

IF AddOnName2 0 '' THEN
Kill-Unit (Root, AddOnName2, AddonNum2, 'NO') ;

IF AddOnName3 () '' THEN
Kill Unit (Root, AddOnName3, AddOnNum3, 'NO') ;

IF AddOnName4 <> ' THEN
Kill Unit (Root, AddOnName4, AddOnNum4, 'NO') ;

IF AddOnName5 0 '' THEN
Ki~lUnit (Root, AddOnName5, AddOnNum5, 'NO') ;

WorkUnit.Status := 'DEAD'
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END ; (launch prob > relaiblity)

IF LaunchProb <= Current^. Reliability THEN
BEGIN
TextBackground (1)
ClrScr;
Borderl ; TextBackground (1)
CenterLine (12, 'Sucessful launch')
Delay (2000);
DeployProb :=Random
IF DeployProb > 0.97 THEN

BEGIN
TextBackground (1) ;Clrscr ;Delay (800)
TextBackgrour~d (2) ;Clrscr ;Delay (800)
TextBackground (3) ;ClrScr ;Delay (800)
textBackground (1)
Center Line (12, 'Deployment Failure')
Center Line (14, 'Satellite is lost')
Delay (2000);
Status :='DEAD'

IF PayLoadi 0)
THEN Kill-Unit (Root, PayLoadi, Numi, 'YES')

IF PayLoad2 0('
THEN Kill-Unit (Root, PayLoad2, Num2, 'YES')

IF PayLoad3 0('
THEN Kill-Unit (Root, PayLoad3, Num3, 'YES')

IF PayLoad4 0 "
THEN Kill-Unit (Root, PayLoad4, Num4, 'YES')

IF AddOnNamel 0 "
THEN Kill-Unit (Root, AddonNamel, AddonNumi, 'NO');

IF Add~nName2 0('
THEN KillUnit (Root, AddonName2, AddonNum2, 'NO');

IF Add~nName3 0("
THEY~ Kill-Unit (Root, AddonName3, LddonNum3, 'NO');

IF Add~nName4 0("
THEN Kill-Unit (Root, AddonName4, AddonNum4, 'NO');

IF AddOnName5 0("
THEN Kill-Unit (Root, AddonName5, AddonNum5, 'NO');

CenterLine (22, 'Better Luck Next Time');
Center-Line (24, 'Hit any key to continue')
Read (kbd,Ch);

END ;(Deploy Prob > 0.97)
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IF DeployProb <= 0.97 THEN
BEGIN

Textbackground (1)
Clrscr ; Borderl ;
TextBackground (1)
CenterLine (14, 'successful deployment')
Delay (2000) ;

Status := 'ACTIVE'
Deployed := Year ;

IF PayLoadl 0) '' THEN
Activate-Unit (Root, PayLoadl, Numi, 'YES')

IF PayLoad2 > '' THEN
Activate-Unit (Root, PayLoad2, Num2, 'YES')

IF PayLoad3 () '' THEN
Activate-Unit (Root, PayLoad3, Num3, 'YES')

IF PayLoad4 0 '' THEN
Activate-Unit (Root, PayLoad4, Num4, 'YES')

IF AddOnNamel 0> '' THEN
ActivateUnit (Root, AddOnNamel, AddOnNuml, 'NO')

IF AddOnName2 0) '' THEN
Activate-Unit (Root, AddOnName2, AddOnNum2, 'NO')

IF AddOnName3 <0 '' THEN
ActivateUnit (Root, AddOnName3, AddOnNum3, 'NO')

IF AddOnName4 0) '' THEN
Activate-Unit (Root, AddOnName4, AddOnNum4, 'NO')

IF AddOnName5 0) '' THEN
Activate-Unit (Root, AddOnName5, AddOnNum5, 'NO')

END ; (sucessful deployment)

(Update orbit parameter file)

END ; {sucessful launch)

IF (Current'.ReuseField = ") OR (Current^.ReuseField 'NO') THEN
Current^.NumActive := Current^.NumActive - 1

{decrement * launchers)
ELSE
BEGIN

Current^.RemUses Current^.RemUses - 1
Current^.Sorties Current'.Sorties - 1
BUDGET BUDGET - CurrentV.OMCost

END
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END; ;(not nil (liftvehicle found)
IDL= • •END ; (With)

NASAOK := False
MultipleLaunch False
Search (Root, LaunchPad, LaunchPadNum, 'NO')
IF Found THEN Where'.NumRemaining := Where^.NumRemaiping - 1
END ;

(called before every launch, gives civilians the opportunity to cancel)
(launch due to violating civilian constrainst)
(is NASA players kills a launch, the units go back to a Ready status)

OVERLAY PROCEDURE NASA-Check (WorkUnit : Unit)

BEGIN
WITH WorkUnit DO
BEGIN
Textbackground (1)
ClrScr
Borderl
Border2
Textbackground (1)
NASAOK := False ;
Center Line (7, 'NASA, Please Confirm Launch of )
GotoXY (33,10) ;
Write (Name:l0, TailNumber:3)
TextColor (White) ;
GotoXY (20,13) ; Write ('Add-on Packages')
"Gotoxy (50,13) ; Write ('Additional Payloads')
TextColor (Yellow) ;

IF AddOnNamel 0 '' THEN
BEGIN

GotoXY (18,15)
Write (AddOnNamel:1O, AddOnNuml:3)

END
ELSE

BEGIN
GotoXY (23,15) ; Write f'NONE')

END ;

IF AddOnName2 0) '' THEN
BEGIN

GotoXY (18,16)
Write (AudOnName2:1O, AddOnNum2:3)

END ;

IF AddOnName3 0 '' THEN
BEGIN
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GotoXY (18,17)
Write (AddOnName3:10, AddOnNum3:3)

END

IF AddOnName4 0) '' THEN
BEGIN

GotoXY (18,18)
Write (AddOnName4:10, AddOnNum4:3)

END ;

IF AddOnName5 (> '' THEN
BEGIN

GotoXY (18,19)
write (AddOnName5:10, AddOnNum5:3)

END ;

IF PayLoad2 0) '' THEN
BEGIN

Gotoxy (55,15)
Write (PayLoad2, Num2:3)

END
ELSE

BEGIN
GotoXY (58,15) ; Write ('NONE')

END ;

IF PayLoad3 0) '' THEN
BEGIN

Gotoxy (55,16)
Write (PayLoad3, Num3:3)

END ;

IF PayLoad4 <) '' THEN
BEGIN

Gotoxy (55,17)
Write (PayLoad4, Num4:3)

END ;
Center-Line (21, '(YIN) ')

IF Yes THEN NASAOQ := True
ELSE

BEGIN {clear launch variables)
NASAOK := False ;
AddOnNamel '' ; AddOnName2 '' ; AddOnName3
AddOnName4 '' ; AddOnName5
PayLoadl '' ; PayLoad2 '' ; PayLoad3
PayLoad4
Status := 'ACTIVE'

END ;

END ; (With workUnit)

END;
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(Displays the launchers capable of lifting the designated payload)
(function of throw weight and orbit correction factor)

OVERLAY PROCEDURE DisplayLaunchers (Root : UnitPtr ; VAR WorkUnit Unit);

VAR
Current : UnitPtr
ThisOrbit : string5
AtLeastOne : boolean
Correction : real

BEGIN
AtLeastOne := False
Current := Root ;
ClearLines (8,25)
GotoXY (1,9) ;

WHILE (Current 0 Nil) AND (Current'.Mission 0> 'LAUNCHER' ) DO
Current := Current^.Next

WITH WorkUnit DO
BEGIN

ThisOrbit := Orbit

WHILE (Current < Nil) AND (Current^.Mission = 'LAUNCHER') DO
BEGIN

Correction OrbitCorrectionFactor
(Current^.Name, Inclination)

IF ThisOrbit 'VLEO'
THEN LiftWeight := Current^.VLEO * Correction ;

1%

IF ThisOrbit = 'LEO'
THEN LiftWeight := Current^.LEO * Correction ;

IF ThisOrbit = 'MOl'
THEN LiftWeight := Current^.MOL * Correction ;

IF ThisOrbit = 'MEO'
THEN LiftWeight := Current^.MEO * Correction ;

IF ThisOrbit = 'GEO'
THEN LiftWeight := Current^.GEO * Correction ;

RemWeight := LiftWeight ;

IF (LiftWeight )= Mass) AND
((Current'.ReuseField 0) ") AND
(Current^.ReuseField () 'NO') AND
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(Current^.Status ='ACTIVE') OR
(Current^.ReuseField = '') OR
(Current^.ReuseField = 'NO') AND
(Current^.NumActive > 0)) THEN
BEGIN

RemWeight := RemWeight - Mass
Writeln (Current^.Name:10, Current^.TailNumber:3,

Current^.NumActive:9,
TenBlanks,' ', LiftWeight:6:O,
TenBlanks,' ', Mass:6:0,
TenBlanks, ' ',RemWeight:6:0)

AtLeastOne := True

Current := Current^.Next

END ; (Mission = Launcher)
IF NOT AtLeastOne THEN

BEGIN
CenterLine (20, 'Need a bigger rocket in your inventory!W');
Center-Line (25, 'Please hit (CR> to Continue') ; Read

END ;

END ; (With)
END ;

{contains the system level commands availabal only to game controller)
{accessed at various points in the game by enter the Shift and Tab key)
{at the same time)

PROCEDURE SystemLevelCommands (Root : UnitPtr)

BEGIN
REPEAT

TextBackground (1)
ClrScr ; Quit := False
Borderl
Textbackground (1)
Center-Line (3, 'SYSTEM LEVEL COMMANDS
CenterLine (5, '[L]oad List
Center-Line (7, rA]dd Unit
Center Line ( 9, '[V]lew List
Center Line (11, '[S]ave List 3)

Center Line (13, '(Bludget Adjustment
Center Line (15, '[Dlelete Unit
Center Line (17, '[Clhange status
Center Line (19, '[X] Add Copy
Center-Line (21, [Y] Add Expenable Launchers')
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Center-Line (23, '[Qjuit

GotoXY (40,24)
Read (kbd,Ch)

CASE Ch OF

'A' , at : AddUnit (Root)

'L' , '1' : LoadList (Root)

's' , 's' : SaveList (Root)

t IV' ,IV$ : BEGIN
ViewList (Root)

END

'B' , 'b' : BEGIN
ClrScr
GotoXY (30,12)
Write ('Current Budget: to BUDGET:5)
GotoXY (30,14) ;
Write ('Updated Budget:')
BUDGET GetInt (StringNumber, 46,14)

END ;

'D' , 'd' BEGIN
ClrScr
Center Line (12,

'Enter Name of Unit to be deleted ')
Center-Line (14,
0 Enter Tail Number ')

GotoXY (60,12) ; Read (SearchName)
SearchNumber := GetInt (StringNumber, 60,14)
Search (Root, SearchName, SearchNumber, 'YES')
ClearLineg (23,25)
Center-Line (24,
'Are you sure you want to delete this unit (YIN) ?');
IF Yes THEN
Delete-Unit (Root, Where'.Name, Where^.TailNumber)

END ;

'C' , 'c' : ChangeStatug (Root)

--- X xv :Begin
ClrScr
Center Line (12, 'Enter name of unit to be copied')
Center Line (14, ' Enter tail number')
GotoXY (60,12) ; Read (SearchName) ;
GotoXY (60,14) ; Read (SearchNumber)
Search (Root, SearchName, SearchNumber, 'NO')
IF Found THEN Add-Copy (Root, Where^)

END
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yl y' BEGIN
ClrScr
Center-Line (4,

'Adding Expendable Launchers to Data Base')
CenterLine (12,

'Enter name of expendable launcher ')
Read (SearchName) ;
Search (Root, SearchName, 1, 'YES')
IF Found THEN

BEGIN
ClearLineg (23,25)
Center Line (23,

'Enter # to add to development')
Read (SearchNumber) ;
Where .NumDev := SearchNumber

END ; (Found)
END ;

-Q9 q' Quit := True
END ; (CASE)

UNTIL Quit

END ;

(displays all pertanint data when creating a composite satellite)

PROCEDURE CompositeSatelliteHeader (VAR Root : UnitPtr)

VAR
Current : UnitPtr
ThisName : stringlO
ThisNumber : integer
CountLines : integer

BEGIN
Current Root
ClrScr
Center Line (2, 'Composite Satellite Screen')
Center Line (3,

'Add-on systems add 50 % of their weight to overall system')
Center Line (6, 'Satellites Ready For Launch') ;
GotoXY (1,9) ; Write (' Mission') ; GotoXY (20,9) ; Write ('Name')
GotoXY (30,9) Write ('Tail Number') GotoXY (45,9) Write ('Orbit');
GotoXY (55,9) ; Write ('Inclination') ; GotoXY (72,9) ; Write ('Mass')
GotoXY (1,11)
CountLines := 11

WHILE (Current 0> Nil) AND (CountLines < 23) DO
BEGIN

IF (Current^.Mission 0> 'GROUND') AND
(Current^.Mission 0) 'LAUNCHER')

AND (Current^.Mission 0 'PAD') AND
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(Current'.Status = 'READY') THEN

"BEGIN
Writeln (Current'.Mission:10, Current^.Name:15,

Current^.TailNumber:1, Current^.Orbit:12,
Current'.Inclination:12, TenBlanks,
Current^.Mass:5:0)

CountLines := CountLines + I
END ;

Current := Current*.Next

END ; {Not nil and Lines < 23)

IF CountLines )= 23 THEN
BEGIN

ClearLines (23,25)
Center Line (24, 'Hit 'C' to continue listing ')
IF Continue THEN CompositeSatelliteHeader (Current)

END ; (lines )= 23)

END ;

{Count Ground displays all the ground units available to assign to )
{satellites in the Production stage. Separated by type of unit into)
(their own columns.)

PROCEDURE Count-Ground (Var Root : UnitPtr ; Catagory stringlO)

VAR
Current : UnitPtr
CountLines : integer
Line : integer

BEGIN
Current := Root
CountLines 0
Line := 5
While (Current 09 Nil) ANd (CountLines < 6) DO

BEGIN
If (Current^.Mission = 'GROUND') AND (Current^.Kind = Catagory) AND

((Current^.SupportName = ") OR (Current^.SupportName = 'NONE'))
AND (Current^.Status = 'ACTIVE') THEN

BEGIN
If Catagory = 'CONTROL' THEN

BEGIN
GotoXY (5, Line)
Write (Current'.Name:1O, Current^.tailNumber:3)
Line := Line + 1

END ;

"IF Catagory = 'PROCESSOR' THEN
BEGIN
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GotoXY (30,Line)
Write (Current^.Name:10, Current^.tailNumber:3)
Line := Line + 1

END ;

IF Catagory = 'USER' THEN
BEGIN

GotoXY (55, Line)
Write (Current^.Name:10, Current^.TailNumber:3)
Line := Line + 1

END ;

END ; (if ground/catagory/active)

Current Current'.Next

END ; (not nil and < 6)

IF CountLines > 6 THEN
BEGIN

ClearLines (12,12)
Center-Line (12, 'Hit 'C' to continue listing')
IF Continue THEN Count-Ground (Current, Catagory)

END

END ;

(displays all the satellites currently in the production state and the)

(ground elements allready assigned to them)

PROCEDURE DisplaySystemCheckList (Var Root UnitPtr)

VAR
Current : UnitPtr
CountLines : integer

BEGIN
Window (1,1,80,13)

* Textbackground (1)
ClrScr ;

-* Textcolor (white)
Center line (1, 'SYSTEM CHECK LIST')
CenterLine (2, 'For Satellites in Production Status')
GotoXY (20,4) ; Write ('GROUND CONTROL')
GotoXY (40,4) ; Write ('DATA PROCESSING')
GotoXY (60,4) ; Write ('USER TERMINAL')
GotoXY (2,5) ; Write ('Satellite #')
GotoXY (23,5) ; Write ('System #')
GotoXY (43,5) ; Write ('System #')
GotoXY (63,5) ; Write ('System f')

TextColor (Yellow)
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CountLines 7
Current := Root
GotoXY (1,7) ;
While (Current 0) Nil) AND (CountLines < 13) DO

BEGIN
IF (Current^.Mission <> 'GROUND') AND (Current^.Mission 0 'LAUNCHER')

AND (Current .Mission 0 'PAD') AND
(Current'.Status = 'PRODUCTION') THEN

BEGIN
Writeln (Current'.Name:1O, Current'.TailNumber:4,

Current'.ControlName:15, Current'.ControlNumber:3,
Current'.ProcessorName:17, Current'.ProcessorNumber:3,
Current^.UserName:17, Current'.UserNumber:3)

CountLines := CountLines + 1
END ;

Current := Current'.Next

END ; (While)

IF CountLines >= 13 THEN
BEGIN

ClearLines (13,13)
Center-Line (13, 'hit 'C' to continue listing'
IF Continue THEN DisplaySystemCheckList (Current)
ELSE ClearLines (13,13)

END ;

IF Current = Nil THEN
BEGIN

ClearLines (13,13)
Center Line (13, 'HIT "C" to restart listing or <CR> to assign')
IF Continue THEN DisplaySystemCheckList (Head)
ELSE ClearLines (13,13)

END;

END
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